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The President. .(In French.) — I feel 
cassured that the discussions which will 
take place in this room, and the expe- 
riences which you will hear from ‘your 
colleagues, will be of the greatest in- 
terest. I also trust that the results of 
your debates may be of use to you. It 
is with this in my mind, or rather to ex- 
press my confidence in you, that I have 
undertaken the task of proposing the 
officers for this section. 

In the name of the Permanent Com- 


mission, I wish to propose to you as 
president, Mr. George Gibbs, chief engin- 
eer of electric traction of the Long Island 
Railroad, and reporter on question VIII 
(Electric Traction), and as vice-presi- 
dents : Mr. Paul-Dubois, assistant general 
manager of the Paris-Orleans Railway 
Company; Mr. Van Loenen Martinet, en- 
gineer in charge of the construction of 
electric lines for the Dutch Railways, and 
Mr. A. Floor, head of the Rolling Stock 
Department of the Danish State Railways. 


Iv—t 


“i ‘there j is no fee igrouoniGon Ide 
; clare these gentlemen elected. (Applause.) — it 
a also PELE in the name e the Fer ae 


ant Mr. Stalder, esiatint € see 0. e 
head of the Mechanical Department of the 
Federal Posts and Railways of Switzer- ; 


land. (Ag need rane for, my Dee as S Presi len 
— The section then completed its Se- do may best. > Laer 
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| QUESTION - Asa 
ECONOMIC PRODUCTION AND USE OF STEAM ON LOCOMOTIVES. a mee 


Economic production and use of steam ; different systems ; results obtained : ho 
a) Superheating the steam; epics 3 P 
b) Heating the feed-water ; 
c) Special devices ; water-tube boilers, etc. 


Preliminary documents. 


4** report (all countries, except those 
using the English language), by Mr. M. 


Lacon. (See English edition of the Bul-— 


letin of September 1924, p. 41157, or 
ser issue [with red cover] No. 29.) 


“' report (countries using the English 
es by Mr. G, J. CHurcHwarp. 


(See English edition of the Bien’ ot - 
October 1924, p. 1527, or separate issue: oh 
[with red cover} No. 36.) — ic 


Special Re Mr. M. Lange (See: ¥ a 


English edition of the Bulletin of Ap 


1922, p. 633.) 


SECTIONAL DISCUSSION — 


Meeting held on 24 ered 1922 (morning). 


a 
; 


Mr. 6 GIBBS, in THE cHATR. ue ; a | ied ae Bete: 


The President. — I call upon Mr. Lacoin cs Mr. Fresca ue Pepeeoee ce 
to be good enough to read his eth -French.) — I slo a glad if members. 
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who have any observations to make will 


Kindly do so during the discussion of 


each section of my summary, which will 
now be read. j 
This comprises three distinct questions 
dealt with under sections A, B and C. 
The first section is as follows : 


a) Superheating is universally adopted 
in the construction of locomotives for 
passenger and freight trains. It has not 
yet been exclusively applied to suburban 
traffic, but the results given have been 
satisfactory, especially when the smoke- 
box dampers, which cuts off superheat- 
ing when the regular is closed, are re- 
moved. 


Mr. Van Schouwenburg, Dutch East 
Indian Railways. — I draw attention to 
an experiment that has been made by the 
Dutch East Indian Railways, which had 
experienced some difficulty in obtaining 
a degree of satisfactory superheating in 
trains making frequent stops. In order 


--to do away with these difficulties, we 


adopted a superheater of small tubes 
(2 1/2 inches inside diameter and of 
elements having only two tubes inside the 
smoke tube). Quite satisfactory super- 
heating was obtained; 752° F. was arriv- 
ed at and it was even necessary to reduce 
the extent of the superheating. 


Mr. Lacoin. (In French.) — On all 
French railways and also on a certain 
number of others, the same difficulties 
arose, but were got over by doing away 
with the dampers without experiencing 
any inconvenience. Thus, on all the 
French systems, we have found it easier 
to keep the superheater as it was and 
simply do away with the damper, because 
we obtained a satisfactory amount of 
superheat and have not been troubled 
with any blocking of the tubes, such as 
is complained of by the Dutch Indian 
Railways. 


Certain railways have tried super- 
heaters with small elements, others with 
small tubes, but on account of the diffi- 
culty in cleaning the tubes, they have in 
most cases discarded them. 


Mr. Weiss, Swiss Federal Railways. (In 
French.) — The Federal Railways have 
dispensed with dampers on their super- 
heaters for a long time without experienc- 
ing trouble of any kind. 


They also have shunting engines fitted 
with the new type of Schmidt superheater 
with small tubes. These engines are also 
without superheater dampers. In ser- 
vice on the line the steam temperature 
reaches 770° F., but in shunting oper- 
ations it is much lower and does not 
exceed 572° F. 


Mr. Bourne, New York Central Rail- 
road. — In the United States as a general 
practice dampers have been applied to 
all superheater locomotives with large 
superheater flues. Fhe dampers are 
automatic in their operation and cost 
practically nothing to maintain. On the 
other hand, where superheaters with 
small tubes have been applied, dampers 
were omitted as it was feared there might 
be difficulty in cleaning the tubes. This 
trouble did not materialize in service and 
some very interesting results were obtain- 
ed as to increased capacity. 


Mr. Lacoin. (In French.) — I wish to 
make a remark with regard to my state- 
ment that most of the French railways 
were not very satisfied with the small 
tube superheaters. I have since heard 
that the Paris-Lyons-Mediterranean Rail- 
way make somewhat large use of this 
arrangement, but do not state if they 
prefer it to others. Mr. Vallantin may 
perhaps inform us if any difficulties have 
arisen through their use. 


* “i: the ee oe our new 
- which had been fitted, when const 
with superheaters. made up of elements 
fixed in large smoke tubes, we tried also 
to apply the principle of superheat to all 
other locomotives which had been built 
since 1907. 


There was some hesitation b: 
however on account of the expense of — 


soa ‘come very. 
and the return be 
in the inside ( 


scrapping and renewing the firebox and asa 


smokebox tube plates which would have 


been absolutely necessary if superheaters ! 


with large tubes were to be fitted. It 
was while considering this question that 
our attention was drawn to the so called 
small tube superheater. This appeared 


to be just what we wanted and very con- 


venient for us, as all our locomotives were 
fitted with winged or Serve tubes 2 3/4 
inches in diameter. All we had to do 
therefore was to replace these with 
smooth tubes of the same internal 
diameter into which small elements could 
be fitted. Z 


We began this change on 5 locomotives, 


the result being perfectly successful, and 
the trial was extended to a further 10 lo- 
comotives of another type, from which 
we obtained equally good results. 

In consequence of these trials we de- 
cided to use the small tube superheater 
generally and fit it to all our piston valve 
locomotives having Serve tubes 2 le 
inches in diameter. 

The first locomotives changed (six 
wheel coupled engines with bogie in front, 
5 ft. 10 7/8 in. diameter wheels and 
(33 square feet grate area, which were 
somewhat « short winded ») gave very 
satisfactory results, and we have since 
extended the principle to 80 others. 


We have found no difficulty in the 


upkeep of the tubes nor in cleaning. 


These engines, which run in link with 


ious and we have had 1 no- 
since, he : tet 
Sir Henry Fowler! Midland F 
Great Britain. ert TBE, railw ly ¢ 
that I represent have never 
any trouble from the spear» 


eve 


superheater elements ‘burning | away, a, 
although these are placed 1 ft. 2 in. 
from the firebox tube plate. I attribute Bs 
our freedom from trouble to the care 
taken in the manufacture of the elements,  __ ; 
and I think that any difficulties which aah. 
may have arisen in this respect are dug ee 
to defects of construction, = 5 a 

Mr. Robinson, Great Central Railway, ee 
Great Britain. — In introducing super- 
heaters on locomotives on the Great Cen- 
tral Railway I also fitted a small number 
of engines with dampers. As these how- 
ever interfered with the steaming and . 
were costly to maintain I eventually ree 


moyed them and there are now about 
300 locomotives on the Great Central 
ee fitted awithtss su, Bechentors ate WEB 


tibes : 1/4 inte ‘ 
gpa pipes i in 
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cases we have used 3 inch tubes with two 


superheater pipes with the object of - 


ascertaining what increased life we can 
obtain from the firebox tube plates. 
These small flue tubes have the effect of 
stiffening the firebox tube plate and the 
experiment has proved satisfactory. 

The maintenance of the superheater 
element ends has caused trouble es- 
pecially when oil fired, but this has been 
overcome by dispensing with oxy-acety- 
lene welded ends and substituting a solid 
wrought steel forged end. 


Mr. Bourne. — Different working con- 
ditions under which locomotives operate 
permit of different operating methods. 
Without question locomotives are oper- 
ated at longer cut-offs in the United States 
than is the general practice in Europe 
and with their large grate areas and 
heavy fires are frequently operated on 


_ descending grades, or shut off for brief 


periods, with deep incandescent fires, and 
dampers or their equivalent are certainly 
necessary to protect the superheater units 
or elements. On some of the Hastern 
railroads where anthracite coal is burned, 
the locomotives pass over the summits of 
long grades with heavy incandescent fires 
and run distances as great as thirty miles 
without working steam or having fresh 
coal supplied to the firebox. Some roads 
have removed the dampers, but periods 
of operation without them have shown 
conclusively that they are necessary and 
they have been re-applied. 


Mr. Kejr, Czecho-Slovakia State Rail- 
way. (In French.) —— Since 1913, there 
has been a considerable increase in the 
number of superheated locomotives in 
our country. It is sufficient to point 
out that more than half of the locomotives 
of classes 310, 910, 429, 629, 270, 80, 
865 and 423, which were built for our 
lines after 1913 are all fitted with super- 


heaters. The good results obtained from 
locomotives with simple expansion and 
superheat naturally brought about the 
actual scrapping of engines fitted with 
several cylinders, and we now possess, on 
our Western lines, one type only of modern 
locomotive fitted with four cylinders, 
compound and superheated class 310. 
This type, which has proved very power- 
ful, requires however frequent and costly 
repairs, and for this reason our latest 
type 365.0 — of superheated locomotives 
for express trains, the drawing of which 
I have handed to the secretary of this 
section, -— has been constructed with 
simple expansion. it is rather interest- 


ing to compare the locomotive of type 310 
with that of type 365.0. 


Grate area, in square feet. 9. | 43.06 
Total heating surface, in- . 

cluding superheater, in 

square feet... . . . § 2 156.10 | 2 928.97 
Steam pressure, in lb. per | 

square inch... ..s . 243.34 184.90 | 
Steam cylinders (diam.), \2 X 153/812X22 7/46) 

HMRC eS aes. ct gee. 1 2X26 
Strocke, in inches... . 28 3/8 26 3/4 i 
Adhesive weight, in Eng- 

lish bons. 2k teeeneet 43.3 45.0 
Total weight, in English 

SOLS CSEP\P are) es ese: 84.6 howd 
Maximum speed per hour, 

(hy gusd eae ee se ears ee ee 62.4 55.9 


The difference in price should also be 


taken into account. At the present time 
locomotives of 310 class would be much 
more expensive than those of 365.0 class. 
To compare their working capabilities, 
locomotive 365.0 takes the place of class 
310 for express work on the line from 
Prague to Budéjovice. This line has 
many curves and many long gradients of 
10 /,,. At the same time, engine class 
365.0 pulls express tains of 400 t. with- 


= 7996 = 


out assistance, whilst engine class 310 


requires a pilot engine when the load is. 


above 350 t. under the same conditions. 
Moreover, engine 365.0 consumes less 
water and coal than 310, and the lubri- 
cants required for the latter are much 
more than for 365.0. We are hoping 
too that the maintenance of class 365.0 
will be less costly than 310. Finally, we 
may add that the acceleration at starting 
is much more rapid than with locomo- 
tive 340. : 

As regards local lines, we are trying 
for the first time the Schmidt superheater 
with small diameter tubes which we have 
had fitted to a certain number of new 
tank engines class 423.0 (locomotive with 
simple expansion and four coupled axles 
with one carrying axle in front and one 
behind). Jt is thought that superheat 
will increase their power and decrease 
the fuel consumption. Locomotive 423.0 
is required to pull heavy trains over local 
lines, and I have handed the drawing of 
this locomotive to the secretary of the 
section. 

I also wish to mention that the tenders 
of locomotives class 365.0 are fitted as 
well as a large number of locomotives 
of other classes with a Halla-Haken fuel 
conveyor system made by two Czecho- 
Slovakian engineers, Mr. Francois Halla, 
divisional superintendent at. the Ministry 
of Railways at Prague, and Mr. Aleyse 
Haken, engineer at the Breitfeld Works, 
Danék & Co. at Prague (1). It may be 
said that the results obtained with the 
help of this arrangement are most satis- 
factory. 


Mr. de Vargas, Northern Railway of 
Spain. (In French.) — As long as we 
used copper fireboxes on the Spanish 
railways, we found no difference, but as 


(4) A description of this conveyor is given in the 
appendix 2. 


soon as we bought American engines 
fitted with steel fireboxes we had some 
trouble. 

I think it advisable to use copper fire- 
boxes only and that they will become 
general, and as far as we are concerned, 
we find that they are more efficient. 

The fault with steel fireboxes is that 
the tubes are liable to leak, a trouble 
which is not so prevalent with copper 
fireboxes. 


The President. — If no one else desires 
to speak on the first point, the discus- 
sion is closed. 

We reach the discussion of the second 
point : Superheating applied to old satur- 
ated steam locomotives. 


Mr. Bourne has the floor. 


Mr. Bourne. — In the United States 
there are approximately 42000 super- 
heater locomotives, and as to the remain- 
ing approximately 20 000 saturated loco- 
motives, 50 % may be considered too old 
or too near retirement to justify the cost 
of fitting superheaters. 


Mr. Lacoin. (In French.) — I should 
like to say a word on the subject of the 
summary proposed in my report. It was 
worded as follows : 


The application of superheat to satur- 
ated steam engines may be advantageous- 
ly done when these are in the shops for 
repairs, especially to powerful engines 
of recent types. 


After conversation [ have had with 
several delegates, I think we might ac- 
centuate this summary and better reflect 
the opinion of the majority of the mem- 
bers by changing the sentence « might 
frequently be an advantage » to « is fre- 
quently an advantage ». 

The chief difficulty is a question of 
weight, and consequently with old type 


. 


POT 


locomotives, the axles of which are al- 
ready loaded to the maximum allowed, 
superheating cannot be applied easily. 


Mr. Weiss. (In French.) — The Federal 
railways applied superheating to new 
locomotives for the first time in 1905. 
In 1910 they commenced fitting super- 
heaters to old engines with two cylinders 
type 1C. It was not considered possible 
to keep the cylinders with flat valves, so 
these were replaced with poppet valves 
(Lentz system). A trial was made in 
1913 of changing a four cylinder com- 
pound locomotive type 2C into a super- 
heater (Schmidt's with 241 elements) 
without changing the cylinders which 
were fitted with flat balanced valves. 
Only the system of lubrification was 
altered, and this by introducing the oil 
under the valve by means of a mechanical 
lubricator. This arrangement has given 
us every satisfaction, and up till now we 
_ have altered about 30 locomotives of the 
same type (2C) into superheaters. In 
the last locomotives the superheater was 
enlarged to 24 elements, and its maximum 
temperature varies from 662 to 680° F. 

After obtaining this satisfactory result 
with superheating in conjunction with 
flat valves in locomotives type 2C. (four 
cylinder compound) other engines were 
altered, and first of all those of simple 
expansion (type 1G). No more cylinders 
were changed and the balanced flat 
valves which they already possessed gave 
the same good results. The superheat 
temperature rose to about 644° F. 

Another class of engines, type 1D, four 
cylinder compound was already fitted 
with piston valves. It was therefore pos- 
sible to change them into superheaters 
without much difficulty. 

Up to date about 100 locomotives have 
been altered, one being a two cylinder 
compound. One locomotive working on 
the metre (3 ft. 3 3/8 in.) gauge railway, 


which is fitted with balanced flat valves, 
has a Schmidt superheater with small 
tubes. One of its valves is cast iron, and 
the other brass. The latter gives better 
results than the cast ironone. The maxi- 
mum temperature is 680° F., and the 
general efficiency of this locomotive is 
exceedingly good. 


Our administration, however, was not 
the first to try superheating with flat 
valves, for if I am correctly informed, 
this was done by the Lancashire & York- 
shire Railway in England. I do not 
know whether this company has continu- 
ed to alter its locomotives in this way. 


Mr. Robinson. — In the experiments 
we have made we have found no diffi- 
culty in using ordinary slide valves, un- 
balanced, with superheated steam, and 
I think it is of interest to point out this 
fact to the section. : 


Mr. Van Schouwenburg. — The in- 
teresting question is not a matter of 
knowing if it is possible to make these 
alterations or not, but to ascertain if the 
cost of the alterations to the boiler and 
cylinders would be profitable. The 
Dutch Hast Indian Railways on this sub- 
ject would like to obtain the opinion of 
companies having made more experiments 
than it has. 


Mr, Weiss. (In French.) — We have 
only engines of recent construction. Old 
locomotives did not warrant this expense. 
A superheater is put in if it is necessary to 
change the firebox or the tube plate, for 
in that case there is only the smokebox 
tube plate to renew in order to fix the 
superheater. 

We have tried to fix a time in which 
the fuel economy would compensate for 
the cost of the alteration, and found that 


it took from one and a half to two years 


to pay for the change by means of the 


bhava an economy sat a5 oon in its 0 
running service. 4 

These figures show that on our rail- 
ways the alteration from saturated to 


superheated steam is the proper thing to 
do.. 


Mr. Bourne. — On the New York Cen- 
tral Lines approximately 2300, or prac- 
tically all of the more modern saturated 
locomotives have been converted to super- 
heaters. 
perienced where slide valve locomotives 
have been equipped with superheaters as 
due to design of the valve, it has a ten- 
_ dency 4o warp or distort at the high steam 
chest temperature of superheated steam, 
and there is difficulty in maintaining a 
uniform contact between the valve and 
the seat. 
steam chests have been applied by care- 
fully fitting and bolting. to the slide valve 
cylinders. - 


It has not been our practice to change 


cylinders on piston valve locomotives 
when converting, except in cases where 
increased tractive effort has been desired 
and frames and running gear permitted 
of the increased stresses. There are 
“many classes of locomotives where it has 
been preferred to take the benefit of 
‘superheating in increased 
boiler capacity. For instance : The 
superhéating of certain classes of loco- 


motives hauling some of the heavy, fast 


passenger trains between New York and 


Chicago was sufficient to avoid the prac- 


tice of double-heading or the use of a 
‘second leading locomotive, and the sche- 
- dule could be made with as many as four 


additional cars, — the sustained draw bar — 


Some difficulties have been ex-. 


In some cases new piston valve 
seems eapable ‘of easy solution. 


sustained — 


sane 8 as 


tory views 01 t 


Mr. Lacoin!: 


_—~ 


Est Railways ive rie 


ying st 
Essig. to nates Ww jth flat valves 


alone as eaieds this, Pee se = 


Stalder, principal secretary. (a 


Mr, = 
French.) —- I know of a case on the = 
Swiss railways in which good resulis. 

were obtained with the small tube super- ~ “= 
heater which gave a superheat of 788° F. a 
The locomotives were superheated with. 


out alteration to cylinders or pistons. 
The flat valves were purposely retained, __ 
but oe were salt ee: ipesee 


The it is supplied ry 
ical Pb veils Tipeeias a te . . 
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employment of forced lubrication from 
a specially designed lubricator on the 
intensifier principle. 


Of course all new engines are designed 
with piston valves and engines requiring 
new cylinders are similarly fitted. 


Meeting held on 24 April 1922 (afternoon). 


Mr. G. GIBBS, IN THE CHAIR. 


The President. — We have this morn- 
ing discussed paragraphs a and b of 
No. 4 of Mr. Lacoin’s report. 

We pass on to paragraph c. 

The conclusion is thus formulated : 


In consequence of the use of superheat 
there is a tendency for two cylinder lo- 
comotives with simple expansion to take 
the place of four cylinder compounds, 
even for very powerful engines. The 
arrangement with four cylinders non- 
. compound has been abandoned. 


Mr. Lacoin has the floor. 


Mr. Lacoin, special reporter. (In 
French.) — It appears that simultaneous 
superheating and compounding on en- 
gines of small power is now absolutely 
abandoned, that is to say, on engines with 
less than 32 1/4 square feet grate area, 
or thereabouts. Where opinions appear 
to differ, it is as a rule with respect to 
the more powerful engines. This is no 
doubt due to the fact that with engines 
of smaller power the existance of four 
cylinders causes interior friction, which 
minimises the advantage obtained from 
compounding. I think therefore if com- 
pounding and superheating were combin- 
ed on engines of great power, very in- 
teresting results would be obtained. 


Mr. Bourne. -—— On the New York Cen- 
tral Lines compound locomotives have 
heen progressively put out of service by 


converting to simple and applying super- 
heaters as the locomotives pass through 
the shop for heavy repairs. As a general 
statement the only compound locomotives 
now in service or being built in America 
today are those of the Mallet or articu- 
lated design. 


Mr. Vallantin. (In French.) —- We do 
not consider on the Paris-Lyons-Mediter- 
ranean Railway that the abolition of com- 
pounding is a question that is definitely 
settled. After the war the rolling stock 
was generally much run down, and this 
had an influence tending to abolish com- 
pounding. 

The difficulties which had to be faced 
in order to put the stock in good condition 
were great, and as they would have been 
much less if there had only been simple 
expansion engines to deal with, it was 
thought that this type was preferable and 
that they would repay by lesser upkeep 
costs, the supplementary expenses which 
would result from abandoning compound- 
ing. 

The French railways generally have 
stuck to their compound engines. The 
Midi Company has put into service Pacific 
engines with simple expansion. The 
Paris-Lyons-Mediterranean Railway has 
up to now remained, faithful to its com- 
pound engines and has not yet ordered a 
Pacific with simple expansion. To my 
knowledge, up to the present, no proper 


gines | ‘of the same powe 
of ae tesa 


os % make ie trial, el hee various T: 1- 
ary'e : ways have come to an understanding 
ae : with respect to it. The Paris-Lyons- 
a ioe Mediterranean has asked the Midi and the 
=* : ~ Paris-Orleans to each lend it five loco- 


for five of their locomotives. The engines 
will be put into regular service, and at 
the end of three or four months after 


i on a ew 


_ they have been running under exactly the | 


mG same conditions on the three railways, it 
: will be possible to form a more certain 


opinion as to their comparative value. — 


Up to the present, however, I do not think 
it can be definitely stated that a simple 


engine is as advantageous as a compound © 


engine of the same type. Ye 


Sir Henry Fowler. —- The Midland 

- Railway Company have found three cyl- 

inder compound locomotives, fitted with 

superheaters, very satisfactory. The re- 

ee, sults given by this type for coal consump- 


tion per ton mile are better than any we 


have seen published for any railway. 


Mr, Robinson. — The arrangement of 
four cylinders, non-compound, is now 
- largely used on the Great Central Railway 
both for express passenger and fast ex- 
press goods trains, and has proved Ee 
factory. 


Mr. Brévillé, French Nord Raley 
(In French.) — Speaking for the French 


Nord, I oe myself with the ap-— 
preciation expressed by Mr. Vallantin 


with regard to four cylinder compounds 
with superheat. I have just ordered a 
number of very powerful locomotives in 
which I have kept to compounding with 
superheating. So far we have found no 


strongly in favour of ihe 
aie a dies 
motives of the Pacific. type in exchange | iso 


25 * a3 on 


about 10 %. 


economy and advantages that resulte 


of the Pare yon 


Federal Railways ordered, in 1912, five | 


compound cylinders. 


mined us on altering our en: 
four equal cylinders into’ snp 1 


engines should be 


_perienced no spe 


sa i eee 


Mr. Brévillé, (In rapes ,. 


oa eed French Est Railwa 


engines with four a 
were not fitted with superheaters. 
on these were added, on account 


Our opinion therefore coincides wi 


Nord R ; ilways. 


a. 


Mr, Weiss. (In French. oo - The Shee S: 


ss 


compound locomotives type 1E : two with 7 . 
_ four equal cylinders and three with four F 


The comparison 
between these two types showed that the 
compound engine was much superior to FS 
the simple expansion engine. The econ- 
omy resulting from the corhpound engine 

worked out to about 20 7. This deter- 5 


_ Our Adminis gas 
hese as sit is 0 of gratin in 


sible. F 
As regards rf 
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There is one point of special impor- 
‘tance that should be mentioned, this is 
the variation of the weight through the 
wheels on to the rails whilst running. 
Formerly it was said with truth, that the 
compound engine was the best, because 
in running the pressure of the wheels on 
the rails was nearly constant. We have 
made a calculation with regard to this 
and find that there is only a variation of 
pressure on the rails of 7 1/2 t. (static 
load) to 8 41/2 t. with four cylinder en- 
gines driving on to two axles, whilst for 
two cylinder simple engines of a some- 
what similar type the load varies from 
1 Ay. t. (static) te'10 or. 41 4. 


Mr. Gresley, Great Northern Railway, 
Great Britain. — I should like to say a 
few words on the question of conversions 
of locomotives to superheaters. In the 
case of existing compound locomotives 

there is little advantage or economy in 
‘fitting them with superheaters. Such 
economies as may result will not repay 
the cost of conversion. There is a ten- 
dency in England and on the Continent, 
particularly in Germany, to extend the 
use of three-cylinder single expansion en- 
gines fitted with superheaters. It is 
found in England that three-cylinder en- 
gines start easier than two-cylinder even 
when the cut off of steam in the cylinders 
in full gear is as early as 60 % of the 
stroke. The steam is therefore used more 
economically in three-cylinder than in 
two-cylinder engines as the latter have to 
have a later cut off to prevent difficulties 
‘in starting. 


Mr. Lacoin. (In French.) — My col- 
leagues of the Nord and Paris-Lyons-Me- 
-diterranean have given the opinions of 
hose French railways which are favour- 
able to applying superheating to com- 
pound locomotives. As regards this, 
I should like to remark that two very 


different questions may be asked. The 
first is whether there is a real advantage 
in superheating compound locomotives. 
I presume there is no doubt about that. 


There is, however, another question, 
which is, whether in engines of known 
power an equal or greater economy is 
obtained from simple expansion engines 
with superheat compared with compound 
locomotives and superheat. With regard 
to this, 1 would point out that on the 
Orleans Railway we have compared the 
working of a considerable number of 
Pacifié locomotives (we have 100 com- 
pound Pacific superheated engines and 
50 with simple expansion) which are in 
service. We found that the superheated 
simple expansion engines consumed 5 % 
less than the others. We do not pretend 
from this that non-compound two cyl- 
inder locomotives are always more econ- 
omical, but that in any case we have ob- 
tained in the ordinary running service 
this economy of 5 % which has enabled 
us to reduce the fuel bonus allowed to 
our drivers. 


If then the question of simple expan- 
sion engines compared with compounds 
should be discussed, it seems to be proy- 
ed that practically similar results may be 
obtained with both arrangements. 


Mr. Bourne. — It would be a mistake 
to consider this question wholly from the 
point of coal economy, and in arriving 
at any conclusion, careful consideration 
must be given to the cost of maintaining 
the compound locomotive. In America 
it has not been found advantageous to 
continue the compound system on account 
of the excessive maintenance costs. These 
heavy maintenance charges may not be in 
evidence when the compound locomotive 
is new, but after it has been in service 
for some time and has passed through the 
shop for one on two heavy repairs, they 


for RGtereen ands to nae | 


be quite as economical as the compound 


locomotive and wey much cheaper to 


maintain. 


Mr. Rennes, Andalusian Railways. (In 


French.) — Independently of the appli- 


cation of compounding and superheating, 
it is possible to obtain reductions in fuel 
consumption and an improvement in the 
output over old locomotives by modifica- 
tions in the design of boilers (see my 
article in the Revue générale des chemins 
de fer for January 1922). 


Mr, Brévillé. (In French.) — I con- 
sider that an investigation into the fuel 


question is most interesting, because we 


are coming to the point of using in unit 
time a quantity of fuel which appears to 
me to be the maximum a fireman can 
deal with, even if he is a strong man. 


Consequently each time we are able to — 


produce an economy in coal, it is not only 


the financial side of the question which 


is of interest, but also the possibility of 
effectively increasing the power of. the 


locomotive, which is only theoretic if the . 
fireman cannot deal with the fuel re- 


quired. This fireman could handle a 
given quantity of coal in an hour, but it 


depends on him whether he can increase - 


this by 38 to 4 %. If therefore a fuel 
economy of 10 % is obtained, it gives 
an opportunity of having heavier and 
faster trains worked with one fireman, 


which has decided us to keep to the type — 
of four cylinder pcre, with super- 


heat. 


Mr, Lacoin. (In Frecie ) ae ithink’ 


inder, simple locomotives have proved io e 


England it i 


better with the existing situation in var 
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ous countries, notably — ‘Switzer! un 


Mr. Lacoin. 
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mary sums up exactly. There are oa 
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“inder engines. 
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My. Brévillé. (In French.) — That will 
not satisfy me. Would it not be possible 
to say: « Thanks to the use of super- 
heat the preference of the various com- 
panies is divided between two cylinder 
locomotives with simple expansion and 
compound locomotives fitted with super- 


cheat? » In that way we should be better 


‘able to resume the discussion. To sum 
up, the companies show very diverse pre- 
ferences, but we cannot talk of substitu- 
tion. This exists on certain lines, but 
on others we shall see that the compounds 
will one day take the place of two cyl- 
A short time ago, com- 
pounding seemed to be a necessity over a 
great part of the continent. 


Mr. Lacoin. (In French.) — I accept 
this amendment as regards engines of 
great power. With regard to engines of 
average power, I think I am right in 
saying that compounding with four cyl- 
iriders has practically been abandoned. 


My. Brévillé. (In French.) —- Do you 
think that in these times many more en- 
gines of small power will be built? It 
is not my impression at least. 


The President. — It is always diffi- 
cult, for a numerous committee, to draw 
up a text.- I propose therefore that 
Mr. Lacoin and Mr. Brévillé decide after 
the meeting on the text that they will 
propose to the section. (Agreed to.) 


Mr. Gresley. — It should be said that 
in England the tendency is towards the 
adoption of single expansion locomotives 
having three or four equal cylinders. 


Sir Henry Fowler. — Some very in- 
teresting experiments have been made 
with three cylinders compound locomo- 
five. 


The President. — The discussion is 


therefore closed for the moment and we 
pass on to paragraph d : 


The fuel economy obtained by the ap- 
plication of superheat may be estimated 
on the average, in ordinary working 
conditions, to be about 10 to 15 %. This 
economy however is very variable, ac- 
cording to the work done and the con- 
dition in which the parts are kept, and 
it is necessary to be more particular in 
this upkeep than with saturated steam 
engines. 


Mr. Brévillé. (In French.) — The true 
meaning of economy should be defined. 
What is one comparing with? Not with 
a compound engine, but is it a compar- 
ison with a two cylinder simple expansion 
engine with saturated steam? It is ne- 
cessary to state definitely with what the 
comparison is made. As drawn up, the 
wording of the summary may lead to 
contusion. It might be thought that the 
economy realised referred to any kind of 
engine. 


Mr. Lacoin. (In French.) — The per- 
centages given correspond with averages 
and in fact the economies shown are not 
substantially different according as the 
comparisons were made in regard to com- 
pound or non-compound locomotives. 


The President. — Do you insist on 
the text being modified, Mr. Brévillé? 


Mr. Brévillé. (In French.) — No, 
Mr. President. 


Mr. Robinson. —- On my system the 
diminution in the fuel consumption varies 
from 10 to 20 % for passenger locomo- 
tives. An average of 10 to 15 % economy 
is obtained taking passenger and goods 
engines together. — 


Mr. Drouin, (In French.) —- Would 
it not be worth while to find out and re- 
cord the real economy obtained by the 


The Swiss Federal Railways have 
identical engines, four cylinder com 


pound working with saturated steam and : 


with superheated steam. We have en- 
gines that have been changed into super- 
heaters and engines that have not been 
altered at our various depots. Both types 
are doing indentical work, and we find 


a variation of economy in fuel consump-. 


tion from 5 to 14 % per 100 tkm. in 
favour of the superheated locomotives. 
lf the engine is not sufficiently loaded, 
there is not much superheat and conse- 
quently the economy is not great. This 
is an additional reason for keeping to 
compounding. 
which are not very heavy, there is still 
an advantage in compounding. : 

As regards class 1D engines, the aver- 
age economy of the superheater locomo- 
tive varies from 10 to 12.4%. One is re- 
ferring in all cases to four cylinder com- 
pound saturated locomotives and four 
cylinder engines with superheat. 

On a narrow gauge railway we have a 


‘superheater engine running that can be 


compared with similar simple expansion 
engines, and found the economy obtained 
from the superheated engine to be 25 %. 
It should be pointed out, however, that 
this superheater is one with small tubes 
which I referred to this morning. 


Mr. Lacoin. (In French.) — The Pre- 
sident has asked if I had any objection 


to altering the wording in my conclusion 


as follows : 


« The fuel ecomony c shisined by the 
application of -superheat to ene of 


Mr. Weiss. ae Proncin )— This: is a. 
very difficult question to answer. 


_ ginally for the valves and pistons of su 


Even on those trains 


te an eee with pila 
present to us a resolution later 
(Assent.) — Si : pases te #4 Beads 


Paragraph e: . 


The special qaetiesnert. a 


perheat engines have a tendency to be- i 
come more uniform and eae andi 
more like those used on saturated s 


locomolives. Piston valves _ 


nee etean! Tbe area ‘of ‘ies hee a 
a 


relief valves has also been increased. 
There are the only special arrangements, — ‘ba 
the necessity for which has beew yok 1s 3 
versallly recognised. yeu ‘ a \ 

The same ‘tendency towards pure <4 a 
cations is apparent in the instructions. oa 
given to the drivers. te at a a 


— This resolution i is adopted without 5 3 
discussion. Se 1 thio 
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the opportunity of experimenting with two 
types of locomotives with inlet air valves 
and short circuits. With the aim of sim- 
plifying the working of locomotives, trials 
have been made in suppressing the short 
circuiting device. These experiments 
brought about breakages, so that I have 
been obliged to put back the short cir- 
cuit device in service. I should be pleas- 
ed to know the results of the experiments 
that other delegates have made in the 
same matter. Is it possible, according to 
them, to make the inlet air valves work 
without the short circuit device? 


Mr. Weiss. (In French.) — The Federal 
Railways have tried several arrangements. 


We have also tried air relief valves on 
the high and low pressure steam chests, 
and bye-pass on the two groups of cyl- 
inders. This is rather a complicated com- 
bination. We made these trials in order 
to find out what should be done as re- 
gards future orders, and we concluded 
that the best system to adopt was air 
relief valves for the high pressure cyl- 
inders and bye-pass for the low pressure 
cylinders. In this way we obtain as little 
resistance when running with closed re- 
gulator, as would be the case by bye-passing 
the two: groups of cylinders. The bye- 
passing arrangement for high pressure 
evlinders had a mechanism which was 
too complicated, especially as regards 
upkeep, and this is why we have discard- 
ed it and apply the bye-pass in the form 
of an automatic valve to the low pressure 
cylinders only. For simple expansion en- 
gines we only use the bye-pass valve and 
no air relief valve. This valve is ex- 
tremely simple and is shown in Mr. La- 
coin’s report figure 22. With regard to 
it, I should point out a little mistake; the 
diameter of the hole for the admission 
of steam should be 10 mm. (3/8 inch) 
instead of 16 mm. (5/8 inch) as shown. 


Jf the diameter is made too big the action 
of the valve is too abrupt and it breaks, 
but if the hole is only 10 mm. (3/8 inch) 
the valve works well. 


Mr. Gresley. — I agree with the text 
of the conclusions, but I wish to em- 
phasise that the tendency on the Greai 
Northern Railway is to adopt the simplest 
device. Any difficulties which have 
arisen in the employment of snifting 
valves is due to faulty design or construc- 
tion. Properly designed snifting valves 
give no trouble at all even after many 
years use. They can be fitted to the 
header and there is no necessity to adopt 
any by-passing arrangement. More than 
500 superheated locomotives fitted with 
suitable snifting valves are running on 
the Great Northern Railway. 


Mr. Robinson. — The Great Central 
Railway has abandoned bye-pass valves 
on the cylinders and adopted a steam cir- 
culating device in conjunction with the 
blower valve together with a header relief 
valve operated by the regulator. Snift- 
ing valves, as mentioned by Mr. Gresley, 
are also employed and the experiments 
we have carried out are very favourable. 


The President. — I find in reality the 
text of the conclusions meets with no op- 


position. I therefore declare it to be 
adopted. 
Paragraph g : 


Corliss and similar type valves and 
the unaflow arrangement have made no 
progress as far as locomotives are con- 
cerned. 


— Adopted. 


The President. — Mr. Lacoin has come: 
to an agreement. with his French col- 
leagues to present a new text for para- 
graph a. IJ shall now ask him to speak. 


q think. will ee scenic after” the 


« Section Ae : SUPERHEATER STEAM. 


« a) Superheating is universally adopt- 2 
ed in the construction of locomotives for 
passenger and freight trains. It has not 

yet been exclusively applied to suburban 

traffic, but the results given in these ser-— 
vices have been satisfactory, especially | 
when the smokebox dampers, which cut 
off superheating when the regulator is* 
closed, are removed; 

« b) The conversion of saturated to su-- 


perheated steam engines may frequently — 


be advantageously carried out when these 
are in the shops for repairs, especially 
with poprer il engines of recent types; 


« ¢) Owing to the superheat, the use 


of two cylinder single expansion and su- 
perheater locomotives has increased. For 
powerful engines the preferences of the 


railways are divided between two cyl-— 


inder single expansion, the four cylinder 
compound and the three or four cylinder 
‘single expansion all with superheaters; 

« d) The fuel economy obtained by the 
application of superheat to the single ex- 
pansion engines may be estimated on the 
average to be for ordinary working con- 
ditions about 10 to 20 %. This economy 
however varies considerably, according to 
the work done and the condition in which 
the parts are kept, and it is necessary to 
pay more attention to upkeep than yale 
saturated steam engines; 

« @) The special arrangements aS 
originally for the valves and pistons of 
superheat engines have a tendency to be- 
come more uniform, simpler and more 
like those used on saturated steam loco- 
motives. On new locomotives piston 
valves are exclusively used for the high 
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SECTION B. ~ ap tet nn 


Mr. Tithe ( In French.) - 
like to point out, that as a result ¢ of 
contents of the other reports, I inh mel 
ready modified my first summary in 
my special report, as lat information 


showed me that the position i in 1 


somewhat. My modified summary was 
reproduced in the number of the Bulletin 
of the Congress, which gives the sum- = 


a 
mary of the special reports, but after con- 
versation with several of my colleagues, = __ 


T was induced to still further modify this 


summary, and finally this is ig fext. ~ FF 
I propose for discussion: , oR 

« Certain railways bags already made 
extensive trials, and the time seems to 
have arrived when feed water heaters may ie | 
be ab into pepe use. The trials: how- et 


accurate yokoonrtes be made on nable o 
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type. It would be worth while to arrive 
at a definite conclusion as soon as pos- 
sible with a view of encouraging the gen- 
eral use of this class of apparatus. » 


Sir Henry Fowler. — I do not agree 
with these conclusions in this sence, that 
I do not consider that it can ‘be definitely 
stated as yet that there is net saving in 
adopting feed water heaters when the 
first cost and maintenance is taken into 
account. 


Mr. Gresley. — I concur with Sir Henry 
Fowler. I am not satisfied that even the 
theoretical advantages of feed water heat- 
ing have been realised in actual practice. 


Mr. Robinson. — | am also of opinion 
that the heating apparatus is still in an 
experimental state and that the moment 
has not yet arrived to recommend it. 


Mr. Van Schouwenburg. — The chiei 


- difficulties I have met with derive much 


more from the action of the pump than 
from the action of the heater itself. In 
consequence, I am of opinion that it is 
difficult to adopt general conclusions as 
to the advantages represented by the use 
of heating apparatus for the feed water. 


Mr. Brévillé. (In French.) —- For many 
years past the French Nord have fitted 
a certain number of feed water heaters 
to their locomotives. These have given 
us satisfaction from every point of view. 
I think, however, that certain distinc- 
tions should be made. First of all there 
is the pump. 

Nobody I think contests the advantage 
that is derived from heating the feed 
water, for it gives an appreciable econ- 
-omy and increases the boiler power. 

As regards the apparatus, by means 
-of which the heating is obtained, I am 
of opinion that up to the present they 
care far from perfect. It is not our 


business however to praise one apparatus 
more than another, but rather should it 
not be the principle on which one opinion 
is to be expressed? [I am convinced as 
far as 1 am concerned that there is an 
advantage in féeding the boilers with 
hot water. My experience has only been 
with a small number of boilers (about 70), 
but it is conclusive — with the reserve 
that the apparatus itself is not yet as 
it should be — in this sense that when 
a certain number of these feed heaters 
were taken down, the men working the 
engines asked very energetically for their 
return, although we had made them an 
allowance for the extra coal burnt. 

On the other hand, I may say that 
these feed heaters were fixed on locomo- 
tives which were at the limit of their 
boiler power. The traffic having neces- 
sitated the loading of the trains being 
increased, there was a great deal of dif- 
ficulty in keeping up with it, but with 
the heating of the feed this disappeared. 

I think it has therefore been proved 
that its advantage is incontestable, but 
with the other delegates, I am quite of 
opinion that the problem has not been 
solved as far as the choice of apparatus 
is concerned, and it would be premature 
to show a preference for any one type, 
not only so as not to advertise any parti- 
cular firm, but also to avoid giving an 
opinion as regards apparatus fed with a 
pump or an injector. 


Mr. Gresley. — Trials carried out on 
the Great Northern Railway indicated 
some economy of fuel due to feed water 
heaters worked in conjunction with feed 
pumps, but the cost of maintenance was 
high. Drivers prefer exhaust steam in- 
jectors; they are simpler and more effi- 
cient. 


Mr. Bouliére, Greek State Railway. (In 
French.) — Though our trials of heating 


[v¥—2 


= 


whe to now on the iglorent dined) aks : 
_ The Greek State Railways have recen ly 1 ‘ 


} 


- fitted feed water heaters to ten of 
most powerful engines : Mikado type 
which has two cylinders with simple ex- 
pansion and superheat ane a grate area 
of 35 square feet. 

These locomotives work the fens or 
express train service (especially that of 


_ the S. O. E.) on the Le Piree-Athens- 


Larissa line. 

The system of heater. used is that fed 
by means of a pump. 

We were very sceptical at first as re 
gards its success, for ee following 
reasons : 


On the one hand our line is very hilly, 
and the portion over which these fitted 
locomotives had to run for a distance of 
220 miles is made up of : 
about : 25 % of gradients 1 in 50 (of 

which 2 are 12.4 miles and 
18.6 miles in length); 
25 % of gradients 1 in 62: 
20 7o of gradients 4 in 100 to 
4 in 66. 


' This profile necessitated a very vari- 


able system of feeding the water, and we 


wondered if the pump would have enough 
freedom of action to supply it automat- 
ically. 

On the othe hand our waters are of 
very bad quality (some classed at over 
100), and it was to be feared that parts 
of the pump or heater would scale ra- 
pidly. 

In order to form an opinion of the 
working of this apparatus and the econ- 
omy that might be derived from it, we 
made trials over a period of two months. 


. These were carried out with the same. 


locomotive, the same staff, the same qual- 


opened, and ved 
latter was closed. 
The temperature of the feed water e a ; 
always between 207 and 212° F., whether — 
on an ineline, on the flat, or on “descend- 
ing gradients. ce a 
However, on long’ don slopes the tem 
perature falls to 194° and even to 85°. eA 
though the feed was at this time extreme 4 & 
reduced. This is due to the fact that « our 
engines not being fitted with air biel 
we have no exhaust steam from the air — 


pump for feed water heating. To remedy Ber 
this, we are proposing to use that given. - 
from the ejector of the Hardy brake, ‘Wathe) 75 eas 
which our engines are fitted. Rat 


We were able to maintain with. the — 
pump an average water level in the boiler, a 
which was practically constant on the Va 
level as well as on steep gradients, and : 


kept at the same time a pressure close: - 
on that of blowing off, and this with 
much less trouble than with the injector, 
_ After each double journey the heater . e 
was cleaned, and according to the nature 
of the water supplied, about 90 to 130 Ib. Gu 
of mud was taken out. Up to the present A 


no sealinps De ps the tubes: thas: basing 
notieedid a 


25 ee 


same area at the nozzle of the blast pipe, 
we fitted it, on the advice of the maker, 
with a crossbar so as to increase the sur- 
faces in contact between the exhaust and 
the gases. 

To sum up, the application of heating 
the feed water on our locomotives has 
given us a fuel economy of 14.5 %, 
greater ease in running the engine, and 
above all a noticeable improvement in the 
quality of the feed water. 

The problem of softening the water has 
always been a very serious one for Greek 
railways, but it has never been solved, 
in spite of all the efforts that have been 
made. Heating the feed water appears to 
have found a solution which, if not com- 
pletely successful, has at least reached 
a point that had never before been at- 
tained. 


_ Mr. Vallantin. (In French.) — The 
first trials of heating the feed water on 
the Paris-Lyons-Mediterranean extend 
back to 1907, but it was only in 1919 
that we had a sufficient number of loco- 
motives fitted to enable us to form any 
definite opinion on the subject. In 1919 
we had at our locomotive depot at Lyon- 
Vaise, 10 locomotives (eight wheel coup- 
led with bogie and 33 square feet grate 
area) fitted with pump feed water 
heaters working goods trains between 
Lyons and Dijon or Lyons and Portes. 


_ The result agreed with those of Mr. Bou- 


liére, and we obtained an economy of 
44 % in fuel. 

After this very encouraging start, we 
decided to continue the trials, and or- 
dered 100 feed water heaters, 50 of which 
were for engines indentical with the 
first 10, 25 for very similar ones (but 
not superheated) and 25 for the Pacific 


type of engine with simple expansion su- 
perheat and 4 equal cylinders. These 
Pacifics were the first we had put into 
service and are not so powerful as the 
compound Pacifics that were built later. 
It was thought that the addition of the 
feed heaters would bring them to the 
same level as regards power. 

At the beginning, certain. difficulties 
were met with on account of the exhaust, 
but none the less these Pacific engines 
were found to work much easier after 
they were fitted with the feed heaters. 

The fireman puts the pump to work 
as soon as the train starts, and doeg not 
interfere with it during the journey of 
125 miles.’ As far as he is concerned he 
has absolutely no longer to think of feed- 
ing the boiler with water, and his whole 
attention can be given to looking after 
the fire and helping the driver to keep 
an eye on the signals, which simplifies 
things considerably. 

One important point to notice is that 
the enginemen are highly pleased with 
the arrangement. 


Mr. Lacoin. (In French.) — I should 
perhaps give satisfaction in meeting the 
views which have been expressed on the 
subject by altering the words « to put 
into general use » to « extend the use of 
feed water heaters ». 


Sir Henry Fowler. — I propose the 
following text : 

« On some railways, feed water heaters 
and exhaust steam injectors have been 
introduced on a large scale. 

« The results obtained are such as to 
warrant the extension of the use of these 
devices. » 


— This text was adopted. 


ed letters A and B of the question : 


« Economic production and use of steam — 


on locomotives. » We peor on to letter 


C : Special devices. 
Paragraph a) reads : 


The trial of water tube boilers in com- 
petition with those of ordinary type has 
made no progress. Those made up to 
date have not enabled any definite con- 
clusions to be arrived at. Even in the 
most favourable cases the advantages 
found, or anticipated, in coal consump- 
tion or cost of maintenance appear to be 
small. 


— Adopted. 


The President. — We reach para- 
graph b : « washing out boilers with hot 


water 54 fei a havi HA — 


‘ M. Van Schouwenburg has the floor. 


Mr. Van Schouwenburg. — I should 
be pleased, if you would allow me to ask 
the following question in discussing the 


- pending subject : 


The Dutch Indian Railway i cnt 
has made experiments with an apparatus 
in the boilers (somewhat similar to the 


Gélsdorf type) having the purpose to. 
separate the scale out of the feedwater 


before this enters the boiler. 

The use of such apparatus, to my 
knowledge, has given very . aieeeting 
results. 

I should be pleased to receive tntors 


mation on this subject from the delegates me 


present here. | 


Sir Hee Fowler. ~~ Apparatus of 


The President. — Yesterday we examin- i 


ee 


handled. 


ee peer: 


in site washo it ; “holes. 


inconveniences which have to bp pnt ig 
with, | 


Mr. 


Crawford, Secretary 


the washing of Jockin ihgilants with 
heated water may be regarded as the — 
general practice at engine termin: is 

where large numbers of locomotives are 
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where large quantities of water is to be 
purified the chemical treatment is done 
in the roadside storage tanks. 


Mr. Brévillé. (In French.) — Last 
year the French Nord Company had to 
re-erect a certain number of locomotive 
sheds which had been completely des- 
troyed during the war. We had there- 
fore an opportunity of reconstructing 
them according to the latest designs, and 
thought we would profit by this cir- 
cumstance to instal hot water washing 
out apparatus which had already given 
good results at other places. We decid- 
ed therefore to go to Italy in order to 
examine plants fixed at various running 
sheds on the Italian State Railways, one 
of which the Congress visited last Friday, 
and from what we saw we arranged to 
fix similar apparatus at eight of our lo- 
comotive depots, which will become 
important centres as soon as their allot- 
fed number of locomotives has been 
delivered. 

These plants, which were very rapidly 
fixed in position by the Italian engineer 
who was responsible for their erection, 
were put to work in October-November 
4921. The trial lasted until they were 
in proper working order, but it is still 
relatively recent. Thé economy and 
technical advantages obtained, however, 
appear to us to have already been suffi- 
ciently proved by the results. 

Formerly the water supply at certain 
of our stations was of very bad quality 
and the boilers could not be washed out 
with a sufficiently high pressure. With 
this new system, however, we have found 
that the running sheds are working 
under much better conditions than for- 
merly. A beneficial influence was also 


immediately felt as regards tubes and 


tube plates, due to the washing out with 
hot water under this higher pressure. 


I should point out that it is customary 
to stop our engines for as short a time 
as possible, but now that we have su- 
perceded our somewhat primitive wash- 
ing out and filling up methods with the 
hot water system, the complete operation 
of washing out, filling and putting into 
service again can be accomplished in a 
maximum delay of four hours. 

This, as far as we are concerned, is a 
point of great importance. 

The value of these results became more 
apparent every day and are sufficiently 
convincing to decide us to extend the 
system to old locomotive depots which 
had not suffered from the war. In some 
of the smaller ones where these plants 
have been installed, they are working 
somewhat at a disadvantage from an 
economical point of view, because these 
depots, having been constructed for the 
use of 250 locomotives, have not been 
supplied with half that number up to 
the present. 

To sum up, we may say that “the 
French Nord has made good progress 
with the system of washing out with hot 
water, and is well satisfied with it. — 


Mr. Cassinis, Italian State Railways. 
(In Italian.) — With regard to filling 
and washing out locomotive boilers with 
hot water, about which several speakers 
have already given their views; I should 
like to say that the locomotive sheds at 
Mestre, Turin and St. Lorenzo at Rome 
on the Italian State Railways, have made 
irials in order to find out what advan- 
tage could be gained from this practice, 
and if it was possible to utilise the heat 
units contained in the steam and waste 
water blown off from the engines with- 
out having recourse to fixing a stationary 
boiler for the special purpose of wash- 
ing out and filling the engines with hot 
water. We found out from these trials 


35 We to "37 bb. per square jack 1a z 
2 200 English gallons of water, its is 


possible to recuperate 85 to 90 % of 2 mi 


74143 000 British thermal units, which is 
equivalent to 6 000000, and gives to the 
feed tank a temperature of 167 to 176° F., 
and 122° F. in the washing out tank. ‘By wi 


washing out and filling several locomo- 


tives daily with hot water, as can be done hb 
at St. Lorenzo, Rome, where 20 are filled — 


per day, we have found that, taking into 
account the cost of installation and coal, 
a net saving of about 130 lires per day 


has been obtained. If in fact a caleula- | 


tion is made of the general expenses 
including the sinking fund, interest on 


capital, wear of belts and mechanical 
contrivances, in addition to the cost of 
electric power from the Central Station, 


we arrive at a total of 100 lires per day, 
whilst an economy of 4 500 ker. (3 300 lb.) 
of coal at 150 lires per ton gives an econo- 
my of 229 lires or a net saving of 4130 lires 


Ef per day. If we admit that the apparatus 


cannot be at work every day in the year 
and may be stopped three days per month, 
either for cleaning out purposes or for a 
temporary stoppage in the supply of 
power, and if we multiply this sum by 
the 329 effective working days, we obtain 
for the Administration a yearly saving 
of 33 891 lires or 51 % of the cost of the 
coal necessary to produce the’same result, 


that is to say, to wash out 20 engines of 
different classes per day with hot water 


at 122° F., and fill them at 167° F. By 


washing out and filling locomotives with 


. cost of fuel. 


in washing out boilers with 


ig 
possible to obtain a 


hich, eid i couse 
First of all, is there any advantage at a 
hot ante ‘by % 
means of any sort of apparatus? — ee 
With regard to. this, I think everyone at 
will agree that it is preferable to wash ai 


out boilers with hot water, rather’ than 4 
cs 


with cold. The work is better done, and 
it is also.a desirable thing, from the point ee 
of view of the upkeep of the boilers. _ ae 
The second question is to find out if 
there is any advantage in the use of “ By 
plants for washing out with hot water 
recuperated from the heat contained in “a 
the hot water and steam of the locomo- Me 
tives to be washed out. , 
_ These are two very different questions. % 
As regards the second one, there is 
one fe psa will | * opted 


ae 
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whenever the railways require to use the 
locomotives again quickly. _ By this means 


two economies are being made: one 
which results from washing and filling 
up with hot water and which is directly 
connected with the coal consumption 


and the maintenance and satisfactory 


washing out of the boilers, and the other 
which gives a better use of the locomo- 
tives, which are enabled to be put back 
into service quicker. 

As far as I can see, these are the chief 
reasons why washing out with hot water 
is so extensively used in America and on 
those lines where it has been an advan- 
tage to use the engines again as soon as 
possible after they have finished a trip. 

The third question is to know whether 
there is any advantage in making use of 
this apparatus on lines where locomotives 
are not run by successive sets of men 
and where they have all the necessary 


. time for washing out at their leisure, 


and the fact of having hot water to do 
so is not an advantage in getting them 
into service again quickly. 

It is on this point that opinions may 
differ, and it would be interesting to 
know from those delegates who have 
fitted this form of plant on their rail- 
ways what percentage of coal economy 
they obtain by their use: Are there for 
instance apparatus the first cost of 
which was 400000 fr. and by means of 


which 50000 fr. per year have been 


saved? This percentage saving of about 
12 % appears to me a fair one to expect, 
but certain railways would consider that 
at the actual money rate an installation 
which only returned 12 % of its cost 


would hardly be worth consideration. 


Mr. Weiss. (In French.) — The Swiss 
Federal Railways have fixed a plant for 
washing out boilers with hot water at 
their Zurich locomotive depot. Unfor- 


tunately it is not yet quite in working 
order, and I cannot therefore give any 
precise information on the subject. 

I should like, however, to say a few 
words on a somewhat important point. 

Washing out with hot water is in my 
opinion most necessary for boilers fitted 
with steel fireboxes. If I am properly 


informed, it is for this reason that this 


method of washing out is so prevalent 
in America and in Europe, where steel 
fireboxes are in use. The aspect of the 
whole question changes where copper 
fireboxes are concerned. 


Mr. Gresley. — One of the first plants 
to be installed in England was on the 
Great Northern Railway at their London 
engine sheds in 1910. It was supplied 
by the Economical Boiler Washing Com- 
pany. Subsequently two other running 
sheds, at each of which upwards of 
200 locomotives are stationed, were 
equipped similarly. The results were 
very interesting from the point of view 
of getting better use out of the locomo- 
tives. At stations where the water is 
not very good engines must be washed 
out twice a week, and must. be out of 
service for eight or nine hours each time, 
whereas if hot water washing can he 
utilised only about two hours are requir- 
ed before they can be put into service 
again. Undoubtedly the value of the 
arrangement depends to some extent on 
the nature of the boiler water. As to the 
effect of hot water washing on the cost 
of maintenance of engines I have been 
able to see no tangible advantage, but 
there is no question that the value of hot 
water washing out is considerable par- 
ticularly if the boiler water is bad in that 
it increases the availability of engines. 


The President. -— I remark with plea- 
sure that a number of interesting parti- 
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culars have been supplied on the washing 
out of boilers with hot water. 

If no one else wishes to speak, I put 
to the vote the conclusions of paragraph 
b thus stated : 


There is an advantage in washing out 
boilers with hot water, particularly when 
it is necessary that they should be stop- 
ped for as short a time as possible. The 
washing out plants with auxiliary boiler 
and fixed water and steam piping allow- 
ing the recuperation of the steam and 
water for locomotives are used to ad- 


vantage in certain particular cases, espe- 
cially where the cost of water is very 
high, but their price and complication 
seem to be against their extensive use on 
systems where the engines have fixed 
bookings. 


— These conclusions are adopted. 


Paragraph ¢:” 


Brick arches improve combustion, and 
their use has become general. 


—- Adopted. 


DISCUSSION AT THE 


— 


GENERAL MEETING 


Meeting held on 27 April 1922 (afternoon). 


Mr. R. pe CORNE, HoNORARY VICE-PRESIDENT, IN THE CHAIR. 
GENERAL SECRETARIES : Mr. J. VERDEYEN; Mr. E. FRANZA; Sir Henry FOWLER. 
ASSISTANT GENERAL SECRETARY : Mr. N. GIOVENE. 


Sir Henry Fowler, general secretary, 
reads the 


Report of the 2"* section. 


« (See Daily Journal of the session, 
No. 8, p. 4.) 


« THE PRESENT proposed to take as 
the basis of discussion the conclusions 
put forward by Mr. Lacorn, the special 
reporter. 


« Section « A ». — Paragraph « a ». 


« Mr. Van Scoouwensure (Dutch East 
Indian Railways) wished to say that even 
with slow stopping trains they had ob- 
tained good results with locomotives fit- 
ted with single return superheater ele- 


ments in smoke tubes 2 1/2 inches in 
diameter. It was not difficult to clean 
out the tubes, probably because wood 
was the only fuel used for their locomo- 
tives. 


- 


« Mr. Lacoin (special reporter) said 
that on a certain number of the French 
railways they had done away with the 
dampers without trouble developing. 
This also made it easier to clean the 
smoke tubes. 


« Mr. Weiss (Swiss Federal Railways) 
stated that on the Swiss Federal Railways 
they had also abandoned dampers with- 
out trouble arising. With locomotives 
with eight coupled wheels they obtained 
a steam temperature of 752° F. when 
running, and 572° F. when shunting. 
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« Sir Henry Fowier (Midland Rail- 
way) said that they too had dispensed 
with dampers without difficulties aris- 
ing. 


« M. George L. Bourne (New York 
Central Railroad). — In America they 
had generally retained the dampers. 
Superheating with small smoke tubes as 
mentioned by Mr. Van Schouwenburg 
was not employed. Any fear of the 
tubes being blocked had not materialised; 
they were blown out from the firebox 
end. 


« Mr, VaLLAntin (Paris-Lyons-Mediter- 


ranean) said that his company had loco- 
motives with piston valves and Serve 
boiler tubes 70 mm. (2 3/4 inches) in 
diameter. In order not to have to re- 
place the tube plates, they had obtained 
superheated steam by placing small dia- 
meter elements in plain smooth tubes of 
this diameter (2 3/4 inches). These en- 
gines when altered showed an economy 
of fuel of about 17 to 24 %, and did 
not give any trouble. The return bends 
in the small elements were originally 
placed so as to lie 13 inches from the 
tube plate at the firebox end; this dis- 
tance however had been® increased. to 
19 1/2 inches in order to prevent the 
ends becoming burnt. 


« Sir Henry Fowter said that his rail- 
way had not been troubled with the tubes 
becoming .burnt, and this he attributed 
to the care taken in manufacture. 


« Mr. Ropinson (Great Central Railway) 
stated that the Great Central Railway 
had 500 locomotives without dampers 
and that they gave every satisfaction. 
Superheaters constructed of small tubes 
placed in tubes of 76 mm. (3 inches) 
diameter had been used to overcome 
trouble arising from cracks in the tube 
plate between the large tubes. With 


regard to the burning of the ends of the 
tubes, this had been overcome by employ- 
ing an end made of an iron stamping, 
but trouble had only occurred with oil 
fired locomotives. 


« Mr. Keun (Czecho-Slovakia State) 
gave the results of trials made in Czecho- 
Slovakia. 


« Mr. pE Vargas (Northern Railway 
of Spain) said that in Spain they had 
had trouble with superheater smoke tubes 
with boilers having steel fireboxes, but 
with copper fireboxes no difficulty had 
been experienced. 


« Section « A ». — Paragraph « b ». 


« Mr. Bourne stated that in America 
they had 42000 locomotives superheated 
and 20000 which were not, but of this 
latter 50 % would not be altered owing 
to their age. 


« Mr. Lacoin proposed that the words 
« may possibly be advantageous » be su- 
perseded by, « may frequently be advant- 
ageously carried out ». 


« Mr. Weiss stated that in Switzerland 
superheating was first applied in 1905; 
in 1910 the first locomotive had slide 
valves replaced by Lentz valves. In 1943 
they began to fit up all the balanced 
slide valve engines as superheaters, 
the practice being to use forced lubrica- 
tion, the oil being forced into grooves 
in the cylinder port faces. The valves 


’ are of cast iron or preferably of bronze. 


Actually a hundred locomotives had been 
altered. 


« Mr. Roprinson and Sir Henri FowLer 
said that they had had no difficulty in 
using ordinary slide valves with super- 
heated steam. 


« Mr. Van Scuouwensurc. — There 


Talker! ‘the satis Ag the tis a 3, as 
_ thought it was, to get the greatest ‘pos 
‘sible advantage, the question is to ascel 


tain if the alteration still results: in. a x : 
0 


financial economy. Pek 


« Mr. Weiss. — The Bite: Federal 
Railways only alter locomotives of recent 


‘types. 


tion in from a year and a half to two 
years. ; ‘ 


« Mr. Bourne. — With slide valves, the 
difficulty is not only one of lubrication, 


‘but arises from the valves becoming de- 


formed. Replacement of cylinders is 
not absolutely necessary without one 
wishes to increase the tractive effort; 
this is not always required. The impro- 
vement ought always to result in an in- 


crease in the capacity of the boiler. 


« Mr. Lacow. — The Eastern Railway 
of France had carried out trials with 
slide valves and obtained satisfactory 
results. 


« Mr. Sratper (Swiss Government) 
and Mr. Roprnson pointed out that the 
successful use of slide valves had been 
fully established. 


« Section « A ». — Paragraph « € », 


sion ought to be directed to the applica- 
tion of compounding to ery Poe ie 
locomotives. 34 


« Mr. Bourne. — In “America. com- 
pounding is only ar on. Mallet 
‘locomotives. 


« Mr. VALLANTIN did vee consider thes 


: ‘steam. 


« The economies realised, which amou nt i 
from 10 to 12 %, pay for the cost of altera- 


Leathe. compound superheated locomotives. a = 
« Mr. Lacon thought that the discus- — 
only consider the coal economy, but aleo 


. @ Mr. ROBINSON 


shea e obtain 


etl “thak rents ii 
compound engines. 3, 
perheated simple engi 

cylinders. gbhey are a 
two cylinde en | val 
stress on the saileh is ‘considered m 


« Mr. GresLey (Great Northern Rail- 
way) thought that it was not desirable 
to apply superheated steam to existing — 
compound engines. In England the use 
of . three . cylinder. simple expansion — ; 
engines using superheated steam was” _ 
increasing. a: 7 


yy x 


« ‘Mr. Lacoin said ae was ina position — er 
to state that two cylinder locomotives a 
with simple expansion and superheated = 
steam had a consumption 5 % less. than — 


« Mr. BouRNE said that one ‘must not 


the cost of maintenance. =— hd i? 3 


« Mr. Bréviné pointed out that est “3 
economy is important because the work 
which, he bo € sa do limits the roe 3 


ca to 


ee eh a 


He = 


wording which should be used for the 
summary, in order to make it accord with 
the views expressed. 


« Section « A ». — Paragraph « d ». 


« Mr. Brévitte suggested that the 
exact saving that could be obtained by 
employing superheated steam to simple 
expansion locomotives should be insert- 
ed. This suggestion was approved of 
and accepted by Mr. Lacoin, who pro- 
posed that from 10 to 20 % should be 
inserted. 


« No discussion arose on paragraph e, 
and the discussion was commenced on 


« Section « A ». — Paragraph « f ». 


« Mr. Van ScHouwENBURG enquired as 
to whether experiments carried out with- 
*- out air relief valves fitted at the header 
had led to element ends burning; he 
also asked if trials had been made with 
steam circulating valves only. 


« Mr. Weiss said that bye-pass valves 
and air relief valves had been tried on the 
Swiss Railways, and that now air relief 
valves are used on high pressure cylin- 
ders, and bye-passes on low pressure cyl- 
inders. 


« Mr. GresLey said that the Great 
Northern used air relief valves only and 
placed them on the headers. This had 
heen their practice for ten years and had 
given complete satisfaction. 


« Mr. Rosinson stated that his expe- 
rience was the same. 


« Paragraph g did not give rise to any 
discussion and Mr. Lacoin read the new 
text proposed for section A, which was 
adopted without alteration. 


« Section « B ». 


« Mr. Lacom proposed that in place of 
the conclusions which he put forward in 
his report proper, a text should be adopt- 
ed very similar to that given in the 
special report. 


-« Sir Henry Fow.er and Mr. Rosrnson 
thought that not sufficient actual exper- 
ience was yet available for this to be 
agreed to. 


« Mr. VAN ScHOUWENBURG asked what 
had been the difficulty with the pumps. 


« Mr. Brévitté thought that the prin- 
ciple was agreed on, the question being 
with the apparatus. The staff is fa- 
vourable to the use of this type of appar- 
atus. 


« Mr. Grestey. — The pump is prefer- 
able from the point of view of economy, 
but when repairs are taken into account, 
the exhaust steam injector is the best. 


« Mr. Bouttkre (Greek State Railways) 
said that very satisfactory results had 
been obtained in Greece with feed water 
heaters, especially with bad waters. The 
coal economy had been 14.5 %, but he 
wished to emphasise the importance of 
preventing scale in the boiler. 


« Mr. VALLANTIN. — On the Paris- 
Lyons-Mediterranean they had also found 
an economy of 14 % on ten locomotives 
which had been fitted as an experiment 
with feed water heaters. This result 
had decided them to extend the system 
to a hundred other locomotives. The 
piping required was easy to fix, and the 
staff was very satisfied with the appar- 
atus. 


« Mr. Lacomw and Sir Henry Fow.er 
proposed that the wording should be 
altered, and that suggested by Sir Henry 
FowLeEr was adopted. 


ae 


« « Paragraph a did not | 
discussions. 


—« With bopardl to Sepa b, Mr 
- ScHoUWENBURG said that on his railway 


_ they had experimented with the Géls- — 
This caused scale to be 


_ dorf apparatus. 
deposited in the apparatus itself and not 


in the boiler, and he thought mention 


should be made of this apparatus in the 
summary. 


« Sir Henry Fowier pointed out that 


apparatus of this type is only of use 


where scale is due to « temporary » 
hardness of the water, and not when it 
is due to « permanent » hardness. 


« Mr. Lacon had used the method of 
feeding the water into the boiler by which 
the deposit collects on two plates placed 
in the steam space. 
good results, but entails a certain amount 
of trouble in removing the mud when the 
water is bad. 


« Mr. Crawrorp (United States Govern- 


ment) said that washing out with hot 
water is general in North America, where 
it is also the practice to soften the water. 


« Mr. Brévintt stated that trials with 


washing out with hot water had been 
made in eight sheds of the Northern — 
installations: 


Railway of France. The 
were similar to those put into service in 
Italy in October 1921 and have given very 
satisfactory results, especially from the 
point of view of quickness in washing 
out and time saved in raising steam again. 


« Mr. Cassinis (Italian State Railway) 


spoke of the favourable results obtained 
at the locomotive sheds at San Lorenzo 


with the method of washing out with hot 


water and recuperating the heat. He 
gave figures showing the economy realis- 
ed, and pointed out that the tube plates 


This apparatus gives | 


« regulator is closed, are removed. — “Seen 


very expen i 
ation is of grea 


« Mr. Gaeae S 
ie in oe tinst_ 


_ The Gat N efthan o 
ei are in 1910 is 


elt The chief ce is that eS 
use can be obtained from the locomotive 8. a 


« THE PRESIDENT proposed | that the text — 
of the special reporter be adopted. ‘The — 
concluding paragraph ¢ did not give rise 
to any discussion. ee) eee 


« The summary of this question, ‘Wiehe: 
it was decided should be put forward to. 
the general meeting, was as follows. » » 


The President. —— This is the 


Final suomi ary. oe - 

« SnortoN Re SUPERHEATER STEAM. ae 

« a) Superheating is universally adopt--. = 

« ed in the construction of locomotives = 
« for passenger and freight trainee. te a 
« has not yet been exclusively applied to 
« suburban traffic, but the results given 
« in these services have been satisfactory, a 


« especially when the smokebox dampers, = 
« which cut off superheating uate the: ae 


asa 
ROAR 
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« b) The conversion of saturated to su- 
perheated steam engines may frequent- 
ly be advantageously carried oyt when 
these are in the shops for repairs, 
especially with powerful engines of 
recent types. 


« €) Owing to the superheat, the use of 


two cylinder single expansion and su- 
perheater locomotives has increased. 
For powerful engines the preferences 
of the railways are divided between two 
cylinder single expansion, the four cyl- 
inder compound and the three or four 
cylinder single expansion all with su- 
perheaters. 

« d) The fuel economy obtained by the 
application of superheat to the single 
expansion engines may be estimated on 
the average to be for ordinary work- 
ing conditions about 10 to 20 %. This 
economy however varies considerably, 
according to the work done and the 
condition in which the parts are kept, 
and it is necessary to pay more atten- 
tion to upkeep than with satyrated 
steam engines. 

« @) The special arrangements adopted 
originally for the valves and pistons of 
superheat engines have a tendency to 
become more uniform, simpler and 
more like those used on saturated steam 
locomotives. On new locomotives pis- 
ton valves are exclusively used for the 
high pressure cylinder and packings 
with sliding joints and outside air cool- 
ing for rods acted on by live steam. 
The area of the cylinder relief valves 
has also been increased. These are the 
only special arrangements, the neces- 
sity for which has been universally re- 
cognised. 

« The same tendency towards simplifi- 


given to the drivers. 
« f) Some administrations use both air 


cation is apparent in the instructions - 


relief valves and bye-passes. The ne- 
cessity for both of these does not ap- 


pear to be yet completely established. 


« g) Corliss and similar type valves and 
the uniflow arrangement have made no 
progress. 


« SECTION B: FEED WATER HEATER. 


« On some railways feed water heaters 
and exhaust steam injectors have been 
introduced on a large scale. 

« The results obtained are such as to 
warrant the extension of the use of 
these devices. 


« SECTION C : VARIOUS DEVICES. 


« @) The trial of water tube boilers in 
competition with those of ordinary type 
has made no progress. Those made up 
to date have not enabled any definite 
conclusions to be arrived at. Even in 
the most favourable cases the advant- 
ages found, or anticipated, in coal con- 
sumption or cost of maintenance ap- 
pear to be small. 

« b) There is an advantage in washing 
out boilers with hot water, particularly 
when it is necessary that they should 
be stopped for as short a time as pos- 
sible. The washing out plants with 
auxiliary boiler and fixed water and 
steam piping allowing the recuperation 
of the steam and water for locomotives 
are used to advantage in certain parti- 
cular cases, especially where the cost 
of water is very high, but their price 
and complication seem to be against 
their extensive use on systems where 
the engines have fixed bookings. 

« ¢) Brick arches improve combustion, 
and their use has become general. » 


— The general meeting ratified this 


summary. 
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APPENDIX 1.. 


The development of the steam locomotive 
in North America, 


By G. L. BOURNE, 


CONSULTING ENGINEER, NEW YORK CENTRAL RAILROAD. 


1. The development of the steam loco- 
motive in North America, over the ten 
year period (1910 to 1920) is the result 
of study and the improved design of 
various factors, which may be outlined 
in a general way as follows : 


a) Handling and combustion of fuel; 

b) Evaporation of water; 

c) Treatment of steam; 

d) Distribution and use of steam; 

e) Transmittal and conversion of 
power. 


2. By the proper selection and use, of 
part or all, of the devices affecting these 
factors — consideration of their limita- 
tions and field for use being determined 
by careful analysis and experimental ap- 
plication — the development in size, 
power and economy of American loco- 
motives has been marked during the 
period considered. 


3. The reduction in the amount of steam 
and fuel per H. P. hour has resulted from 
the use of fuel in a more effective man- 
ner in the firebox, by provision for ex- 
tracting a larger amount of the available 
heat from the gases and transferring 
them to the water while passing through 
the boiler; by transforming the steam 
through superheating into a more effec- 
tive working medium, permitting its use 
more economically in the cylinders 
which have been designed, with greater 


attention to the free passage of the steam 
into and out of the cylinders; by the 
arrangement of the power transmitting 
mechanism of the locomotive in a man- 
ner which will permit still larger per- 
centage of the power, than formerly ap- 
pearing at the tender coupling in the 
form of drawbar pull. 


4. Many and varied arrangements for 
the several different factors outlined 
above have been developed and tested. 
Many, other devices intended to produce 
the same results have been made avail- 
able. A discussion of the particular 
forms of these different pieces of ap- 
paratus and features of design — both 
successful and unsuccessful — is not 
permitted in this discussion. 


5. In order to show the trend of deve- 
lopment, which has been described in 
general terms above, the following table 
has been prepared 


6. The locomotives which have been 
selected for purposes of comparison, are 
believed to be representative of the per- 
iod of development. In 1909 and 1910 
the Mallet engine, without superheaters, 
was by no means uncommon, but very 
shortly it was recognized that superheat- 
ers must be a part of a successful Mallet 
type locomotive. During the last ten or 
eleven years no Mallet engine has been 
built without a superheater. Few. if 
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icement and 


gear, cylinder _arrangemen oe 
ping, and other factors, includi 
have permitted the increase in 
and effectiveness of this type oe 

motive. r 


7. The 4-6-2 Pacific type “1pneenge 
-was, in 1910, commonly fitted with su- 
perheaters, ‘but has. been growing in size 
and has because of the demands for 


greater capacity, been, to some extent, 
laid aside in favor of the 4-8-2, or Moun- 
tain type locomotive. 


8. In a similar way increased power 


demands have caused railway men to go_ 7 


from the 2-8-2 Mikado locomotive to the 
2-10-2 Santa Fe type engine. The Mi- 
kado engine in 1910 was quite frequently 


built without superheaters. The Sade 
Fe type, as developed, has, without ex- — 


ception, been fitted with superheaters, 


and has included several, if not all, of — 


the other factors which make for econ- 
omy in locomotive operation. 


9. What has been accomplished in this 
ten year development pediod, not only 
as to the decrease in steam and fuel per 
H. P. hour, but also in the weight of loco- 
motive per H. P. hour, may be noted from 
the table. 


10. The New York Central Lines Rave in 
‘the opinion of its motive power officials, 
contributed to the development referred 


_ designed for, permit 
i a Pee in the fuel | 


may be confidently s Pdoa tel 


type o of locomotive, a ‘ 


see: app 
pene these en 


an equal, it ary greataly “improvement, 
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APPENDIX 2. 


Apparatus for bringing coal forward 
on locomotive tenders, Halla-Haken system (Patented), 
By Paut KOLLER, 


ENGINEER AT THE MINISTRY OF CZECHO-SLOVAKIAN RAILWAYS. 


Figs. 1 to 3, p. 324. 


When coal lying in the space in the 
front part of the tender and immediately 
accessible to the fireman’s shovel has 
been used up, it is necessary to bring 
that forward which is lying at the back. 
Up to the present this operation is done 
by hand, and the fireman, overheated by 
his work and the heat from the firebox, 
is obliged to enter the coal space to rake 
the fuel forward even when it is freez- 
ing, snowing or raining. This is one of 
the chief causes of the frequent illnesses 
of firemen, and in order to relieve him 
of this work, a special service of labour- 
ers is employed at large stations to 
shovel forward the necessary coal dur- 
ing stoppages. This is a somewhat un- 
satisfactory method, and its cost is re- 
latively high. 

This difficulty can only be got over 
by the introduction of a mechanical con- 
veyor which can bring the coal forward 
without much effort on the part of the 
fireman (1). 


Two Czecho-Slovakian engineers, Messrs. 


Halla and Haken have studied this prob- 
lem since 1914, and after trials, have 
finally succeeded in getting out a suit- 
able arrangement which is now working 


(4) In Great Britain the majority of the railways 
arrange the slope of their tenders so that the coal 
automatically comes forward as the front portion is 
used. (Hinglish Editor.) 


on the Czecho-Slovakian Railways and 
giving very satisfactory results. 

It is evident that an apparatus of this 
kind should fulfil the following maiz 
conditions : 


1° It must be possible to bring all the 
coal contained in the coal space up to 
the fireman’s shovel, even that which is 
lying in back corners; 

2° The fireman should be able, at any 
time, to bring to the front the quantity 
of fuel he requires; 

3° The kind of coal (small or large 
pieces, dust, etc.) must not influence the 
efficiency of. the conveyor; 

4° The conveyor should work, even 
under the most unfavourable atmospheric 
conditions, during frost, etc.; 

5° Loading the tender must not be 
made more difficult, and the working of 
the conveyor must be as simple as pos- 
sible. 


In June 1918 the firm of Breitfeld 
Danék & Co., Prague, submitted to the 
Ministry of Railways a device which 
fulfilled these various conditions, and 
was accepted. The first conveyor was 
delivered in March 1919 and fixed on 
tender No. 156.1650 of the Czecho-Slova- 
kian Railways. In principle, it takes 
the form of a travelling bunker, but 
without a front end, and the bottom of 
which is a conveyor platform made up 
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in sections of steel plates, and side walls 
being made of plates freely suspended 
on rollers sliding on the top edge of the 
tender side plate. The weight of the 
coal forces these plates against the cury- 
ed ends of the conveying plates. 

The moving floor on a six-wheeled 
tender is made up of 17 transverse plates 
3/16 inches (5 mm.) thick and 7 1/4 
inches (185 mm.) wide rivetted on to 
two Galle chains (each of thirty-five 
links 5 1/8 inches (130 mm.) between 
the joint pins). The length of each 
floor plate is 7 ft. 4 1/2 in. (2 250 mm.), 
and their raised ends make a support 
for the side plates of the travelling 
bunker. The Galle chains move forward 
or backward on cog wheels so that the 
whole flooring acts like an endless 
band. The convex shape of the floor 
plates correspond to the diameter of the 
wheels carrying the Galle chains, and at 
the time they pass over the wheels they 
form a cylindrical surface in such a way 
that the play between the cylinder and 
the inclined plate down which the coal 
falls is reduced to about 5/32 inch 
(4 mm.). 

The Galle chain wheels are fitted on 

two transverse shafts, the bearings for 
which are fastened to the tender sides. 
The two back bearings and the right 
hand front one are adjustable in order 
to ensure the shafts being parallel and to 
allow of the tightening of the chains 
when necessary. The front left hand 
bearing (nearest the fireman) is a fixture 
completely closed in by the tender side 
and contains a helical gearing giving a 
transmission ratio of 1: 42. The screw 
is placed in an oil bath and supported by 
ball bearings. 
' A cranked handle turns the screw by 
means of an obliquely fixed shaft and 
‘two universal joints, and on tenders of 
-great length there is also a chain in order 
to transmit the power required. 

In order that the movable flooring 
shall not bend under the weight of coal, 
especially when the chains are somewhat 


worn, the rollers of the Galle chains run 
on rails 2-9/16 inches (65 mm.) deep, 
which are carried on three cross bars 
rivetted of the tender sides, 

The inclined plate on which the con- 
veyor discharges the coal forms also a 
cover which can be lifted from time to 
time to remove the coal dust which falls 
through the play between this plate and 
the travelling platform. 

The travelling bunker is fitted with 
two plates on each side (three on very 
long tenders) which can slide one behind 
the other. These plates, as mentioned 
above, are not in any way fastened to the 
conveyor and bear only against its curv- 
ed ends. This contact ceases as soon as 
the side plate passes beyond the front 
shaft of the Galle chains, and the floor- 
ing, following the chain and the plates, 
continues to advance. 

The back side plates are drawn along 
by the Galle chains, which are fitted for 
this purpose with special contrivances 
attached to the chain pins. The sloping 
bottom plate at the far end is fixed at 
the bottom to the back side plates. 

The spaces between the sides of the 
moving bunker and the tender are pro- 
tected against coal entering. 

The back position of the conveyor is 
shewn by means of a simple indicator 
fixed near the winch handle, and is made 
up of a rod carrying two stops which 
strike against the sides of the travelling 
bunker in its back and front positions. 
By this means the rod which is fitted 
with a pointer indicates the two extreme 
positions of the bunker. 

The front corners of the flooring are 
closed by means of plates inclined to an 
angle of 45°.. The coal falls automati- 
cally into the space within the reach of 
the fireman. ‘ 

The weight of the conveyor complete 
is about 4200 Ib. (1900 kgr.), or 11 to 
12 % of the total weight of an empty 
six-wheeled tender. The working of the 
conveyor is extremely simple and re- 
quires no special experience. After hav- 


°. : pe: ated n or § tae areas a . jou ne} 
A hundred turns of the handle are ne- — 
cessary to bring the conveyor from the 


back to the extreme front position. 


If the handle of 11 7, 


inches (300 
- Im.) radius is turned at the rate of 2 ftz, 


7 1/2 in. (0.80 m.) per second with a_ year. 


_ force of 22 lb. (10 kgr.), it will take five 


minutes to bring the bunker from its ini- 


[ 624 133.7 & 621 138.3 ] 
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Note on the hot water ‘washing out plant 
at the locomotive shed at St. Bees Rome, 


cd 


By R. CASSINIS, 


fies 


ENGINEER. aa iy pty, what hk I Sk ae 


The hot water washing out plant at 
St. Lorenzo, Rome, which has been work- 


ed spasmodically since the first trials’ 


carried out from 23 to 25 March 1922, is 
an installation capable of giving a real 
benefit and considerable economy in 
coal, if the washing out and refilling is 
carried out by hot water from a suitable 
boiler. In order to obtain these results, 
it is necessary to empty as many boilers 
as possible in the twenty-four hours, and 
thanks to the installation of this plant, 


it is possible to wash out all the locomo- 
tives in the two sheds at the depoks geads, 
 pagsenger: and shunting. ; 

- Bearing in mind the trips and hooken : 


hours of return to the shed, it is possible 


two or our at : a time. The washing out 
-and filling up has to be carried out in 
such a way as to use the recuperated heat — 
immediately, and there need be no delay — 
in refilling the boiler after it — nee 


washed out. 


Up to the present time’ the depot ‘has. 
made use of the heat of the water blown. 
off and of the exhaust steam of the loco- 
motives arriving at shed ae The : 


age number of boilers a bane f off, washed 


to arrange for the emptying of the boilers t v¢ ‘aca re 


oe 


English gallons 
of water used for 


washed at | refilled. f'washing a] refilling. 


Average number 


The result therefore is to save a total 
of 110.45 lires per day on the cost of the 
coal, which is small compared with the 


e water 
to the required temperature 


Calories necessary to raise Equivalent coal 


(Westphalian of inferior 
quality giving 

43 680 British thermal 
units per 1b.) 


Cost of coal 
(450 lires per ton 
delivered 


oe F | 0 16". at the Italian depet). 


347 200 
555 600 


833 300 


1 623.44 110.45 


555 600 


555 600 


daily expense of working and for the 
installation of the hot water plant, esti- 
mated as follows: 


General charge for interest and depreciation on capital (forty years 
for the structure and ten years for the machinery) taken at 6 °/, 


CUES U UO Res arent. Se. inet: af-s00 bos 


RR a te eae AO) 27 000 lires per annum. 


Cost of supplying new belts (four per annum, each 8 m. (26 feet) 
long at an average cost of 75 lires per metre.)........... 2400 — — 


General expenses -for repairs to plavt, watchmen and contingency 


RNAP ROSS ae UOnmetamistte teltsy sk Cees nikal oth tbiedta a 
BHCC LPIA OMENE Vertis ieGie aykee el <. S1E) os ey Scere 


pn rOoeat ot hity Seen Deemer 


Total. . . 36 450 lires per annum. 


Daily expenditure : about, 100 lires. 


The resulting economy of 110.45 lires 
on the fuel compared with the expense 
of 100 lires does not constitute an ap- 
preciable benefit for the Central depot, 
but the real benefit accruing is consider- 
able if one.deals with locomotives types 
735 or 740, and if one washes out loco- 
motives of type 835 each day in shed B 
of the depot being dealt with. 


One sees that washing out and filling 
up six locomotives belonging to types 
735-740 and three locomotives of type 
835 gives practically the same saving in 
fuel for washing out with hot water 
under the same conditions as that given 
in the preceding table, and this is shown 
in the following table : 


English gallons 


Average number of water used for 


LOCOMOTIVES. 


735 or 740 


835 


washed out. refilled. washing out | refilling. of 122° F. | of 167° P. 


| aaa “ar‘ss ——————— 


Calories necessary to raise iquivalent coal 


e water a ; ; Cost of coal 
to the required temperature | Yestphalian of inferior (450 lines per {on 
| ,, mrlginn |_ elvrd 
ritish therma ' 
caitsidet'ibs) at the Italian depot). 


000 00¢ | Pounds, Lires. 
5 ) 
1 587.33 
4 250 000 eo 
nigel OG 253.53 418.50 


4 ; 299 Wives which: eras a Sree sav’ r 


‘pense. ee 
‘Supposing that the eontian hed is | clos- c 
ed each month for three days owing tout 


rent and for cleaning out the t nks and 
reheaters, making a total of thirty-six 
_ days per year, the value of the fuel saved 
works out at 229 x 329 that equals 75 341 : 


pense of 36 450 lires, gives a saving to 
- the Administration of 38 891 lires, which 

is 51 % of the value of the coal which © 

it would be BeCESsary a. to use to obtain 


_ Type and number of 


: British thermal units - 


lires, which, allowing for an annual ex- " 


. of 129 lires per day over ee: daily ex Ea 


a temporary failure of the electrical cur-  ~ 


British thermal units | 


locomotives washed out aha atroatne tiie ee . available 
(Water level 4 inches and steam exhaust calculated — in wae seBkS sssumine 1 
soe gees WD. | “fomnornaltomerare | ase 
685 —N.5 553 082730 Se udtone aa Sing 
15 163 650, 
}} 680—N.4.......94X 2589088 — on 
4 2.589 038 ae: 
G25)——ANwieca i easomn 2X 2052 290 e ‘ 
4 104 580 = | 
OTD == Ne Cosas eeu ee 2 X 1375 024 at | 
: 2750 048 | 
° 830 GN a ees) ae 4% 1188518 - aus 
4754072 | . ul 
185 Nr kes 6 X 2.934 954 ” 
17 609 706 AP 
46 974 094 37 576 864 About . ore eae 


It will be observed that the average 
efficiency of blowing off has been taken 
at 80 %, when this same efficiency owing 
to the continuous working of the plant, 
and arranging things so as to avoid an 
excessive loss of heat, reaches 85 %, the — 
effective utilisable calories in the tanks | 
ought to reach 38 986 600 British thermal ° 
units, corresponding to 1500 kgr, (3 307 


Ib. ) of coal which tt should be possible : 


installation and the ad 


- heat contained in th 
and the exhaust steam ony the locomo- ae 


to save daily. 

The outstanding feature of these tigaves 
is the actual benefit gained from the © 
tages which 
one gets by the recuperation of the 
> water blown off 


tives. 


[ 621 135.2, 624 435.5 & 624 435.4 ] 


QUESTION VI 


BOGIES (TRUCKS), AXLES AND SPRINGS OF LOCOMOTIVES 


Best arrangement of the bogies, axles and springs of locomotives, especially of locomotives 
for high speeds, with long wheelbases, so as to facilitate running round curves and to 


ensure the proper stability of the engines. 


Preliminary documents. 


_ 4° report (Belgium, Denmark, Norway 
and Sweden), by Mr. E. Minsart. (See 
English edition of the Bulletin of Decem- 
ber 1924, p. 2039, or separate issue [with 
red cover] No. 46.) 


2”° report (all countries, except those 
using the English language, Belgium, 
Denmark, Sweden and Norway), by 
Mr. Bocurr, (See English edition of the 
Bulletin of January 1922, p. 193, or se- 


parate issue [with red cover] No. 55.) 


3™ report (Countries using the English 
language), by Mr. G. Hucues. (See English 
edition of the Bulletin of October 1921, 
p. 1589, or separate issue [with red cover | 
No. 38.) 


Special reporter : Mr. G. Hucuss. (See 
English edition of the Bulletin of April 
1922, p. 658.) 


SECTIONAL DISCUSSION 


Meeting held on 19 April 1922 (morning). 


Mr. G. GIBBS, IN THE CHAIR. 


The President. — Mr. Hughes, special 
reporter, who was charged with summing 
up the different statements which have 
been made on this subject, will speak. 


Mr. Hughes read the special report. 


which he had prepared and which has 
been published in the April 1922 number 
of the Bulletin. 

He showed three interesting ates 


graphs of a locomotive which had been 
suspended in order to determine its centre 
of gravity. 


The President. — Have any mem- 
bers any remarks to make concerning 
Mr. Hughes’s summary? 


Mr. Bochet, reporter. (In. French.) — 
I do not understand what Mr. Hughes 


et to those er aucll I 


information collected by Mr. Hughes and 


which I have called the Alsatian, be- 
cause a well known example has been 


the other hand at giving the bogies aX 


_ necting the springs, two similar schools when the spri 


port for the countries 
had to deal. It would appea 


from that which I have myself rec ived m 
from the Latin countries, that similar ts 


rules are followed in the two groups of di 


countries. 

In both cases one finds two schools oi 
thought, the essential points of Sane 
I have drawn attention to in my report, — 
namely, the American school which aims_ 
at obtaining the greatest flexibility pos- _ 
sible with the special object of facilitat- 
ing the entering of a curve, and the school 


mite this connect jon ys 
which as not yet been 
built by the « Société Alsacienne de con- ly, 


structions mécaniques », which aims on 


ing levers tends 1 to i 


greater amount of restraint which is an crease th 
of these breakages, which cer 


advantage when running on a straight 


line or on a curve of constant curvature. — serious matter. ne aig a 
The supporters of the latter system re- — This view would have to be accepted a F 
cognise that the track is subjected to it were supported. by the results of tests 4 


greater reactions than is the case with which are wholly reliable and conclusive 


the American system, but they think that and by carefully drawn up statistics. a 
they obtain on the other hand a greater From first principles it appears that “a 


; Stability of the engine, and this is an this result would be rather extraordinary, 


advantage, especially from a point of view and one should from a theoretical point — a 
of the comfort of the footplate staff. of view expect on the other hand to obtain: Ss 

As is shown in Mr. Hughes’ report, the a diminution in the number of spring = 
first view is held extensively in America breakages where compensating levers: are a 


and in the United States in particular. employed. , ee 
The second on the other hand has more | In this connection I find in ‘Mr. Hughes! a 
supporters in EC and in the English report a very interesting point which 
Colonies. escaped me, that is, that where indey 
As regards compensating ‘levers con- dent springs are used for each whe 
ng breaks, it is not such 
an oo matter, as: the a I 


ne 


or reares ee 4 Ped 


ae 
ae 


of thought exist, as is also pointed out 
in Mr. Hughes’ report. 

One method is to connect the spring 
of the different wheels of the engine and 
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‘even if it rarely occurs, has much more 
serious consequences, since owing to the 
compensating levers the suspension of the 
whole of the locomotive on the side on 
which the breakage has occurred is af- 
fected. 

Both of these methods therefore have 
advantages and disadvantages, and it does 
not appear to me that at present suffi- 
ciently conclusive arguments have been 
put forward in favour of either one or 
the other. 

Our colleague, Mr. Minsart, who will 
shortly speak, has arrived at conclusions 
which are rather narrower and he will 
tell us himself on what experimental data 
and for what reasons he has been led to 
arrive at these conclusions. 

Personally it appears to me that the 
_ question remains an open one. In the 
report which I have drawn up and which 
you have before you, I have endeavoured 
~ to show as concisely and as complete as 
possible the arguments put forward in 
favour of both theories, but I believe that 
it is difficult to come to any definite de- 
cision at the present time. 

Such are the two principal questions 
which appear to me to present themselves 
from the study of the very full-informa- 
tion which the different railway com- 
panies which I have consulted have been 
kind enough to send me. The other 
questions are only questions of detail 
from which I shall abstain from men- 
tioning here, that is unless members wish 
me to do so. 


Mr. Minsart, reporter. (In French.) — 
Gentlemen, the first question dealt with 
in the reports is that of bogies. Mr. Bo- 
chet has very clearly stated the differ- 
ences which exist between the two sys- 
tems of bogies which are in use. 

On the railways which I have had to 
deal with, both types of bogie are em- 


ployed, but the reports which I have re- 
ceived have not enabled me to arrive at 
a conclusion favourable to either one or 
the other system. 

As regards the Belgian State Railways, 
locomotives with central support and 
gravity centreing have been in use for a 
long time and have proved satisfactory, 
but some express locomotives have re- 
cently been built in which it has appear- 
ed advisable to provide for the gravity 
centreing having an initial centreing 
force, that is to say, by triangular swing 
links. These engines are four cylinder 
compounds with a bogie and six coupled 
wheels of 5 ft. 10 7/8 in. diameter. 
They have proved quite satisfactory as re- 
gards stability. 

In general, it is very difficult to say 
which is the best bogie in all cases. My 
personal opinion is that the most simple 
bogie is one with gravity centreing and 
an initial centreing force by triangular 
swing links. 

As regards the points of support, one 
can choose between several methods. 
The central bearing may be used, or on 
the other hand, where gravity centreing 
by means of triangular swing links are 
used, the points of support may be at the 
sides. 

If the side bearing allows the frame 
of the bogie to have a certain amount of 
longitudinal oscillation relative to the 
main frame, the springing need not have 
any special features, that is to say, the 
springs of the two axles of the bogie may 
be independent, but if a plain central 
bearing or plain side bearings are used, 
it may be as well to connect the springs 
so as to divide equally the load over the 
two axles. I have mentioned in my re- 
port that one railway, however, uses this 
system without any connection between 
the springs. 

There is also the same difference of 


: ae ae 


Mr. Bochet ae with te Sens of 


the length of the radial arm, of the Bissel © 
truck. It is stated, I pelieve, that the 
French Est Company attaches great im- 
_ portance to the length of the radial arm - 


so that the axle may — be normal — 


to the curve. 


Dealing with this point, if one looks” 


| at Mr. Hughes’ report it will be seen that 
he has mentioned two formule, that 


given by Mr. Bochet and that. by Baldry. 
These two formule appear to be very 
different; in practice, however, they are 


not as different as one. aoe imagine. 


a} 


Mr. Bookel. (In French. ) — They are 
exactly the same, it is only the notation 


that is different. . 
Mr, Minsart. (In French. ) — They nee 


the same formule, except that Baldry’s 
formula gives the radius of curvature 


‘for radial boxes, while that given by 


Mr. Bochet gives the length of the radial 
arm. I think that is the point. 


Mr. Bochet. (In French.) — It is the 
same thing. The radius of curvature and 
the length of the radial arm both fulfil 
the same purpose. 


Mr. Minsart, (In French.) — With this” 
difference, as Mr. Hughes points out, that 
Baldry’s formula gives the hypotenuse of 
a right angle triangle, whereas your for- 


‘mula gives the perpendicular. 


As regards the balance of the sieving 
parts, distinction is made between rotat- 
ing masses and reciprocating masses. 
ial? is in agreement as regards 


; are Sali eis pa and oe but 


“say at on 
sider the ‘ 
wheels « J 
Sonie 1 I 


are are Ww: 
this rule. 
As regards 
masse: eT 
endeavour to ce 
- proportion, not from the } poir i 
_ avoiding nosing action, but simp y 
order to avoid variations in oi) drawbar_ 
pull. Tage ato 
On the Belgian. State we chats no ex- 
perience which leads us to take special 
measures to avoid this effect; though 
ue! may mention — that one sometimes > Cee a 
_ periences | oscillation between the locomo-. nga % 


tive and tender which appear to be due ie 
to this irregular drawbar pull. a 
However, investigations which hevesy 
been made ‘have shown that these oscilla- 
tions are produced, because, at certain — 
instants, the tender, which is coupled 
close up to the engine, come away rom 
the same by reason of accelerations which 


cance is very sim 
is to’ provide su 
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springs and then this undesirable effect 
will disappear. 

These, Gentlemen, are the special re- 
marks which I have to make on the ques- 
tion before us. 


Mr. Gresley, Great Northern Railway, 
Great Britain. ——- The Great Northern 
Railway use swing link bogies having 
suspension links, but have discontinued 
the use of flat centre bearings on these 
bogies. Spherical centre bearings are 
used. Oscillation is bound to result if 
flat centre bearings are used on swing 
link bogies. Bissel trucks are used on 
many of the modern engines. These 
trucks have a double set of suspension 
iinks, one set being mounted on the truck 
and the other on the engines frame. The 
advantage of this arrangement being that 
when an engine enters a curve the weight 
on each wheel remains constant and there 
is therefore no tendency to. derailment 
which sometimes occurs in the ordinary 
bissel with single suspension links. 


I have used chrome-nickel steel for 
connecting and coupling rods having a 
tensile strength of 50 tons per square 
inch with an elongation of 18 % on 
2 inches, and have been able in conse- 
quence to reduce the weight of the rods 
by one third. The same steel is also 
used for pistons and hollow piston rods. 
60 % of the reciprocating weights are 
balanced. After the counter weights 
have been carefully calculated the wheels 
are put in a balancing machine and ro- 
tated up to 80 miles an hour, corrections 
in the counter weights being made until 
_ the wheels run absolutely without vibra- 
tion. 


I claim that by the use of alloy steel. 


for the reciprocating parts and careful 
balancing, a great reduction in the wear 
and tear of both track and of the loco- 
motive will result. 


The President. — Can any other de- 
legates supply information on this ques-- 
tion? 


Mr. Bochet. (In French.) — Gentlemen, 
there is a point to which I think I should 
draw your special attention. Mr. Min- 
sart has expressed a wish that the rule 
should be so arranged as to give the best 
proportion of reciprocating weights which 
have to be balanced. I do not think we 
can make any hard and fast rule on this 
subject. As you know, the balancing of 
reciprocating masses can only be realised 
in practice by the addition of revolving 
balance weights, and these, owing to the 
fact that they are rotating, in addition 
to producing a_ horizontal balancing 
effect, also produce undesirable vertical 
effects which cannot be avoided. 


These considerations have led all the 

railways to do as we do in France, to 
make a compromise between the ad- 
vantages and disadvantages.’ If one only 
balances a small portion of the reciprocat- 
ing masses, the result is unsteady run- 
ning. If too great a proportion is balanc- 
ed, vertical forces are set up which result 
in hammer blows on the track. One must 
choose between these two evils and be 
content to accept the one in order to 
avoid the other, and the choice which is 
to be made is largely a matter of opinion. 
Some attach greater importance to the ad- 
vantages obtained by one method while 
others prefer the other solution, and it is 
very difficult to draw up a hard and fast 
rule. 
It may, however, be recognised that 
the stronger and firmer the track the 
greater the reactions one may be allowed 
to subject it to and consequently the more 
complete may be the horizontal balance 
of the reciprocating masses. 


I have said on page 154 of my re- 


nis some of the (oral rage 


‘Thi 
portion is in many cases 15 Jo. 
sidered that the variation in the wheel 
load resulting from the centrifugal forces 
of the balance weights should not, as far 
as possible, exceed 18 % of the static 
load. 

The other rule which directly fixes 
a definite proportion of reciprocating 


masses to be balanced comes to very much 


the same thing in practice; thus a pro- 
portion of 30 % or one third which is 
adopted, gives practically the same result 
as a variation of 15 % in the static load. 
The two rules giving almost identical re- 
sults. It will be sufficient I think to 
state this fact without trying to draw up 
any unnecessarily strict rule. — 

Another point on which it may be 
equally necessary to draw tae Aven or 


force of the bogie. This fa fete been 
mentioned, but I think I should make a 
few observations on this subject. I have 
dealt with this in the conclusions of my 
report, and perhaps I have treated the 
question rather boldly and this is why 
I wish to make a few explanations. 

As regards the question of the initial 
centreing force of bogies and bissel 
trucks, we may make almost the same re- 
marks and develop similar considerations 
as I have previously mentioned when 


dealing with the method of suspension. 


of bogies and the use of compensating 
levers. If there is no initial centreing 
force, as in the case of simple swing link 
bogies, the bogie has obviously great 
flexibility, and consequently this greatly 
facilitates the entry to a curve and the 


(4) Vide also Bulletin of the International 
Railway Association, January 1922, p. 222. 
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result of making the: bs run much iq 
more steadily. a 
‘The initial centreing force is as a sigs 4 
obtained by triangular swing links, of | 
which Mr. Minsart has just spoken. ; 
There is, however, another system which | 
has come to my notice which is specially — 
used on the locomotives of the Italian 
State Railways. This system consists of | 
employing swings links without initial 
centreing force and obtaining the cen-— 
treing force by means: of a i side ; 


; spring, : f 


On — ‘considering | “this | arrangeme ! 
which appeared to me to be very ingenious 
in principle, I have been led to the idea — 
-which I have put in my conclusion, — 
which is that it might be possible to ¢ 
vice an arrangement whereby the engin 
might from day to day be especiall 
adapted for the line over Mine" a 
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entrances to curves. 
_ easy for the case of a uniform curve, but 


e cen-— 


locomo- more difficult. 


guide the engine, 


ati ing Heh Ee aann at ‘ia 
The calculation is 


the problem of calculating the super- 
elevation at the entrance of a curve is. 
Have experiments been 
made to ascertain whether a_ special 
transition curve at the entrance of a curve 
facilitates its entry by a locomotive? 

I should also be glad to know if the 


‘members of the section could give any 
information with regard to the advantage: 


said to arise from lubricating the flanges 


of LEONG ihe 


Mr, Buahes Eh aia? _ As regards. 


. the question of braking bogie wheels, 


I have noticed in Mr. Hughes’ report that 
this has been tried on certain English 
railways and has been given up because 
it has led to skidding the wheels. The 
principal duty of the bogie, which is to 
is not efficiently 
carried out, as the wheels when they skid 
have a tendency to mount the rail and 
cause an accident. This disadvantage is 
an extremely serious one, and should be: 
avoided at all costs. 

However, in order to avoid it, it is not 
absolutely necessary to dispense with 
bogie brakes. It is sufficient to reduce 
the brake power so that the wheels will 
always revolve. Even when keeping 
within this limit, which I would repeat. 
it is important not to exceed, a consider- 
able amount of braking effort can be ob- 
tained from the bogie which assists ap- 
preciably i in stopping a train or in schek- 
ing it on gradients. 

The load on the bogie Pane practically 


constant, is not subject to variations as. 


i eee 


these conditions it may be that the sup- 


‘plementary brake effort will not be large 
enough to justify the first cost and main- 
tenance cost of the brake apparatus. , i a 


‘This: I think is the whole matter. 


The other point which has been raised 
_ is the question of super-elevation. I have 
given in table VI of my report the for- 


mule which are chiefly used on the rail- 


ways of which I have been dealing. 
These formule are of two kinds. The — 


denominator is always the radius of a 
curve, but the numerator is sometimes 
the speed of the train and sometimes the 


square of the Speed. In the formule 


ay 3 ww 
Reo RY 


the formula gives practically the same 
result for normal speeds; from 31 to 
A3.5 miles, for example, the two formule - 


give practically the same result, but for 
very low speeds or very high speeds the 
results are naturally very different. 


The different railways may be divided 
‘up as supporters of one or the other for- 


mula, as in the case of the question we 
have previously spoken about, and it is 
mainly a matter of personal opinion. 

As regards the question of the entry 


to a curve and the way in which the 


‘super-elevation is gradually increased, it 
is obvious that this may be done progres- 
‘sively, the super-elevation commencing 
at zero and increasing to the maximum 
super-elevation. This always takes place 


_ partly on the straight and partly at the 
commencement of a curve. In order to 


‘make the radius of curvature more pro- 


more even and oe red Pies se 


the coefficient a is fixed so that 


pane that is tgs say, | so ‘that the force on the 

between the brake block and the tyre is transitio 
always less than the load on the wheel — 
-and thus cannot in any case prevent cere 
wheels from rotating. However, under 


curve being thus obtained which is § 
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Mr. Maunsell, South Eastern. & Cha- 4 
tham Railway, England. - — On the South — 
Eastern & Chatham Railway, with which | 
I am connected, all the engines built for . 
some years past have either four wheel 
bogies or two wheel « Bissel » trucks, 
both of which have gravity lateral con- 
trol. The sliding surfaces are formed in a 
three planes having an incline of 1 in 6, 
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bath of oil. The fixed bottom slide is 
cast iron, the moveable top slide is cast 
steel, the latter being provided with a cup 
into which the centre ball pivot fits. 

Our experience, after several years’ 
observation of this arrangement, is that 
the wear of the sliding surfaces is ne- 
gligible, and the cost of maintenance is, 
when compared with bogies of the side 
spring control or link suspension types, 
almost nil. 


Mr. Bochet. (In French.) — This 
method is mentioned in my report as 
being in use on the Paris-Lyons-Medi- 
terranean system. 


Mr. Collett, Great Western Railway, 
England. — I think that the difficulty 
of fitting brakes to the bogie wheels has 
been quiie satisfactorily overcome, and 
it has been the practice for a long time 
on the Great Western Railway to fit 
brakes to the bogies of all new engines 


“and to all engines used for running fast 


trains. Many types of bogies have been 
used, especially those fitted with single and 
double suspension links, some inclined in- 
wards and some outwards, but none of 
these swing link types have proved very 
satisfactory, and they have all been replac- 
ed by the horizontal sliding type, the cen- 
tral position being maintained by control 
springs. We have found the most satis- 
factory type of pony truck is that fitted 
with sliding inclined planes, and no con- 
trol springs. 

With regard to special steels we have 
for many years used nickel, chrome, 
vanadium, nickel-chrome, chrome-vana- 
dium, ete., but little or no advantage was 
obtained from their use in the early 
trials, which was found to be due to the 
want of scientific heat treatment. To 
obtain the best results from these steels 
‘we have found that it is absolutely ne- 


cessary that exact temperatures for the 
proper treatment for each particular 
variety and cast should be ascertained, 
and that special furnaces must be used 
for their treatment that are capable of 
maintaining without variation the exact 
temperature required, which can only be 
satisfactorily accomplished by the use of 
very accurate pyrometers. 


Mr. Weiss, Swiss Federal Railways. 
(In French.) — As regards the fitting 
of brakes to bogies, the Swiss Federal 
Railways do this on all their recently 
built engines which run at speeds ex- 
ceeding 46.6 miles per hour. The first 
bogies of this type were constructed in 
1898 for the locomotives of the Gothard 
line. The brake system is very simple 
and has given complete satisfaction. 
The brake percentage is about 50 to 
60 % of the weight on the rails, and 
we have never had any difficulties with 
this system. There is also an instruction 
from the Railway Department to apply 
brakes to the bogies of all locomotives 
which run at speeds higher than 
46.6 miles per hour. We have more than 
200 locomotives, both steam and elec- 
tric, which have brakes on the bogies. 

The question of braking bogies is an 
important matter for engines which have 
to run at high speeds. It is also desir- 
able in the case of electric locomotives 
which do any amount of light running 
te brake the bogies, as without this it 
is not possible to stop except after a 
considerable distance. 


The President. —— The discussion will 
be continued at 3 o’clock this after- 
noon. I invite the reporters to meet here 
a little before the hour of the meeting 
to deliberate on the wording of a joint 
decision. 


continue the discussion of questic 


i 


‘The Tresidenis — Wes are going to 


I have received from the Ameri can 
Locomotive Company a number | 
of an album describing the ieee 


constructed by this company for the 


United States Railway Administration; 
also, a Year Book. These documents may 


be consulted by the delegates. 


I beg the speakers who still desire to 
take part in the discussion to give one 
their names. The reporters have already — 


deliberated, but, in order to word definite to-mor 


conclusions, they request that they may 
have a little more time. I propose there- 


fore, to postpone till the beginning of wi 


Meeting held on 20 April 1922 (morning). 


BIE Mr. VAN LOENEN MARTINET, ‘VICE- PRESIDENT. Seer et ‘ 


The President. (In frotieh: JT have 
to open the meeting while waiting for 
our president, | Mr. Gibbs. 

We have in the first place to discuss 
the information drawn up on question VI. 
The reporters were instructed yesterday 
to draw up and lay before us the pro- 
posed resolutions. I call upon Mr. Bochet 
to kindly read us these proposed. resolu- 
tions. 


_ Mr. Bochet, reporter. (In French.) — 

Gentlemen, the text which I am going to 
read you somewhat different to that 
which has been printed in the yelloye. 
paper. We have thought it better to ex-— 
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for the rear axles, bogies. or bissels or 
axles with side play. 

« Jt may be said that the bogie has 
mainly become the necessary accessory of 
all locomotives which are intended to 


run at high speeds with heavy trains. 


_ « When the rear axle is a coupled axle, 
sometimes side play is given, but gener- 
ally the tendency is not to give it side 
play, but to thin the tyres of the inter- 
mediate axles. 

« Bissel bogies are not used sufficiently 
to enable a conclusion to be arrived at. 
The construction of bissel bogies might 
be improved by simplification, which 
appears possible in certain cases. . The 


‘length of the radial arm should be cal- 


culated in such a manner that the axles 
remain normal! to the track, and the same 
applies to the radius of the radial axle 
boxes which are sometimes used. 

« The method of supporting the weight 
of the locomotive on the bogie or bissel 
is either central or lateral, and the sys- 
tem of centreing by springs or gravity 
with or without initial centreing force. 
Opinions differ regarding which is the 
best method, but no definite statement 
can be made. It appears that the devices 
which give the front axles lateral freedom 
about their central position are to be re- 
commended in the case of light track 
with many curves. 

« Generally it is not the practice to 
give the front bogie and at the same time 


the rear carrying axle great freedom: 
For the suspension of the drivers and 
coupled wheels, laminated springs are in 
general use, and perhaps are the best, as 
the friction between the plates has a 
damping action which reduces the am- 
plitude and duration of the vibrations 
and oscillations. 

« With regard to compensating levers, 
no new facts have emerged which would 
alter the conclusions arrived at in 1900. 

« In ealeulating the weights which are 
intended to balance the reciprocating 
parts, it is essential to ensure that the total 
load including the dynamic increment is 
well within the carrying capacity of the 
track from the point of view of mainten- 
ance. » 


The President. (In French.) — Gent- 
lemen, I should in the first place thank 
the reporters for the trouble which they 
haye kindly taken in drafting this final 
summary. This is rather long, owing to 
the importance of the subject. It does 
not seem to me desirable to open a new 
discussion upon it, and I propose that it 
be at once adopted. 

If there is no opposition I will declare 
its adoption. It will be sent to the Office 
of the Congress to be submitted to the 
general meeting. 


— The final summary drafted by the 
reporters was adopted. 


1V—4 


Sir Henry Fowler, general secretary, 


read the 


Report of the 30 section. 


mds 


(See Daily Journal of the session, 


Nos. 4-5, p. 5.) 


« Mr, Hugues (special reporter) gave a 


summary of the three reports which had 
been submitted to the Congress on this 
question, and briefly called the attention 


of the section to the different types of 


bogies, the methods of suspension and 
position of the springs. 


« At the end of his summary he showed 


three interesting photographs of a 60 t. 
locomotive which had been suspended 
for the experimental determination of the 


position of the centre of gravity. ‘The 


calculated height of this was 4 ft. 10 in. 


and the height found experimentally was 


4 ft. 44 7/8 in. 


« Mr. Bocuer (reporter) pointed out 


how difficult it was to put forward de- 
finite conclusions. It appeared to him 
that they were concerned with two types 
of bogies, the «American» and the 


« French » which Mr. Bochet called the 
« Alsatian » owing to it having first i 


been brought out by the « Société Alsa- 
cienne de constructions mécaniques ». 
The Americans gave the greatest possible 


flexibil ty. to ‘the i 
facilitate the 
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front, as had recently been put in service 
on the Belgian State Railways. 

« With regard to the use of compensat- 
ing levers, Mr. Minsart stated that they 
had never observed any inconvenience 
from their use on the Belgian State Rail- 
ways; they were convenient in overcom- 
ing the difficulties of proportioning the 
load between the springs. 

« Mr. Minsart also said that the for- 
mula given by Mr. Hughes for the cal- 
culation of the length of the tail piece 
of the bissel truck was the same as that 
given by Mr. Bochet. If one in the first 
place determines the curvature which 
should be given to the radial axle boxes, 
this gives the distance of the centre from 
the axle. 


« Mr. Grestey (Great Northern Rail- 
way) said that on his railroad he employ- 
ed bogies with suspension links, but he 
-- had discontinued the use of the central 
flat bearing and now used spherical 
bearings. : 

« He also used bissel trucks with a 
double set of links giving an equal dis- 
tribution of weight on the two wheels. 

« With regard to special steels, he said 
that he used chrome nickel steel (tensile 
strength 50 t. per square inch with 18 % 
elongation) for connecting and coupling 
rods, and was able to reduce their weight 
by one third. With the same object he 
used hollow piston rods. 

« With regard to the balance of the re- 
ciprocating parts, he allowed for 60 % 
of the weight of these and the running 
of the- locomotive is very steady up to 
80 miles per hour, and had resulted in 
much less wear of the tyres.and rails. 


« Mr. Bocuet thought that it is a dif- 
ficult matter to establish absolute rules 
‘for the proportion of the weight of the 
reciprocating parts to be balanced. One 
in practice is forced to try and « strike 


a happy mean »: if the percentage is 
too low excessive horizontal disturbances 
result, whilst if on the other hand the 
percentage is too high there is the risk 
that the vertical disturbances set up may 
result in hammer blows on the rail. In 
fact the proportion has to be left to the 
discretion of the designers. The per- 
centage taken varies not only with the 
country, but from one company to 
another in the same country. The prac- 
tice of the Italian State Railway has 
been to adopt a proportion of 15 % and 
this leads to balancing 30 % of the re- 
ciprocating parts. 

« With regard to the question of 
the initial centreing effect for bogies 
Mr. Bochet stated that the absence of this 
increased the ease of movement of the 
bogie. Such is the case when links and 
rods are employed, but the guidance of 
the bogie is then less correct. 

« With initial centreing effect the run- 
ning is steadier, naturally, both on the 
straight and on curves The ease of 


- movement of the bogie is particularly 


necessary on sinuous roads. In the case 
of main lines with long straight runs 
and with easy curves it is desirable to 
allow the bogie less freedom. 

« The Italian State Railway use two 
methods of centreing, namely, by links 
and by springs, in order to obtain 
steadier running. 

« In the case where initial centreing 
is obtained by means of springs, one 
ought to have a definite rule as to the 
value of the centreing force. Mr. Bochet 
suggested the idea of making this force 
vary, by means of a device which has not 
yet been put into practice. 


« Sir Henry Fow.er (Midland Railway) 
stated that on his railway many locomo- 
tives are fitted with bogie brakes which 
acted satisfactorily. He asked if the 


and also on the subject of the thinning P 
of the flanges of fhe) middle | wou 
“tyres..° = 


wear of tyres when lubrication had been 
applied to the flanges. 


the percentage of the weight braked was 
limited, this would also prevent the pos- — 

sibility of any grave accident which 

- might occur if the bogie wheels skidded 


interest to the delegates and whether the « ie Was (suis Federal gree = 


for the extra expense entailed. This was 
_ the point which really settled the ques- 
“he had given in table VI of his report “the bogie wheels be braked of engines — 


_super-elevation should gradually increase 60 7%. It is judged necessary to take these 


given in table VI. This joining up ought _ times required to run light. 


any SERS as 1 the -super-e e- 
vation of the rail on entering: a curve 


« He also asked as ‘o the effect on the ~ had 


« Mr. Bocner thought that the braking — mL, 
of bogies did not cause any danger if — 


and mounted the rails. He would like — Bs: state cd did ‘not ees ‘any 
to knew if under these conditions the trouble. we Pe ome 
braking of the bogie wheels was still of 
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tion. 
« He ealled attention to the fact that 


(column 27) various formule used for the speed of which exceeded 46 1/2 miles a 
calculating super-elevation. In order per hour. The amount of the weight « ON saan 
that a curve may be entered easily, the the rails braked is fixed at from 50 to 


from o on the tangent to the full value steps because the locomotives are some-— <a 


to follow a law of the second degree  « No one else wishing to take part in Sa 
(transition curve) or even of the third the discussion on this question, it was 
degree without causing any practical closed by the President. | an 
trouble. The essential point is that the a 


deviation in direction should lead sas . « THE PRESIDENT proposed that the « 
as ‘gradually as possible. - summary which had heen drafted by — 


the three reporters be read, and this was) 
« Mr. Maunsett (South Eastern & Cha- done in French, English and Italian by 

tham Railway) said that on his- railway Messrs. Bochet, ute and seregh i (an : 

they had had in service during the last Orleans Failing rete 

six vears bogies with moving links with — 

centreing by means of inclined planes,s 

and he was quite satisfied with these. 


Mr. Cou.ert (Great Western Railway) 
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This was agreed to and the 


following summary was referred to the 
General meeting. » 


The President: — This is the 


Final summary. 


« Notwithstanding the long wheel 
bases of large powerful modern loco- 
motives it is generally possible, under 
normal conditions, to construct locomo- 
tives capable of moving through curves 
of small radius without making articul- 
ated frames. 

« The means generally used to facilitate 
the passage round the eurves are, for 
the front axles, bogies or bissels trucks, 
for the rear axles, bogies or bissels or 
axles with side play. 

« It may be said that the bogie has 
mainly become the necessary accessory 
of all locomotives which are intended 
to run at high speeds with heavy trains. 
« When the rear axle is a coupled axle, 
sometimes side play is given, but ge- 
nerally the tendency is not to give it 
side play, but to thin the tyres of the 
intermediate axles. 

« Bissel bogies are not used sufficiently 
to enable a conclusion to be arrived at. 
The construction of bissel bogies might 
be improved by simplification, which 
appears possible in certain cases. The 
length of the radial arm should be cal- 
culated in such a manner that the axles 
remain normal to the track, and the 


same applies to the radius of the radial 
axle boxes which are sometimes used. 
« The method of supporting the weight, 
of the locomotive on the bogie or bissel 
is either central or lateral, and the 
system of centreing by springs or gra- 
vity with or without initial centreing 
force. Opinions differ regarding which 
is the best method, but no definite sta- 
tement can be made. It appears that 
the devices which give the front axles 
lateral freedom about their central po- 
sition are to be recommended in the 
case of light track with many curves. 
« Generally it is not the practice to 
give the front bogie and at the same 
time the rear carrying axle great free- 
dom: For the suspension of the driv- 
ers and coupled wheels, laminated 
springs are in general use, and perhaps 
are the best, as the friction between the 
plates has a damping action which re- 
duces the amplitude and duration of 
the vibrations and oscillations. 

« With regard to compensating levers, 
no new facts have emerged which would 
alter the conclusions arrived at in.1900. 
« In calculating the weights which are 
intended to balance the reciprocating 
parts, it is essential to ensure that the 
total load including the dynamic incre- 
ment is well within the carrying capa- 
city of the track from the point of view 
of maintenance. » 


— The general meeting ratified this 


summary. 
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QUESTION VII 


PASSENGER CARRIAGES 


Improvements to be made in the design of carriages and rules to be observed in the make-up 
of trains, so as to increase the safety and com/ort of passengers. 


Preliminary documents. 


1°* report (America), by Mr. B. F. Busu. 
(See English edition of the Bulletin of 
September-Octuber 1914, p. 839, or sepa- 
rate issue [with red cover] No. 3.) 


2°* report (Spain, Portugal and coun- 
tries using the same language), by Mr. F. 
DE Vareas. (See English edition of the 
Bulletin of May 1921, p. 461, or separate 
issue [with red cover] No. 15.) 


3™* report (America), by Mr. W. J. Tot- 
LERTON. (See English edition of the Bul- 
letin of October 1921, p. 1399, or separate 
issue [with red cover] No. 33.) 


4 report (all countries except Spain, 
Portugal and countries using the same 
language, Great Britain and America), by 
Mr. E. Brarp. (See English edition of the 
Bulletin of September 1921, p. 1205, or 
separate issue [with red cover] No. 30.) 
 5™ report (Great Britain, India, Austra- 
lasia and South Africa), by Mr. R. W. Rep 
(See English edition of the Bulletin of 
November 1921, p. 1859, or separate issue 
[with red cover] No. 43.) 


Special reporter: Mr. E. Biarp. (See 
English edition of the Bulletin of April 
1922. p. 662.) 


SECTIONAL DISCUSSION 


Meeting held on 25 April 1922 


(morning) 


Mr. G, GIBBS, IN THE CHAIR. 


The President. — We now come to the 
discussion of question VII : « Passenger 
carriages. » 

I call upon Mr. Biard, the special re- 
porter. 


Mr. Biard. (In French.) — I have to 
apologise for having drawn up my sum- 
mary in a special manner owing to the 


fact that the subject is so comprehensive; 
it deals with a number of very difficult 
questions. I haye dealt with them, 
however, as briefly as possible, but even 
then the summary consists of 38 para- 


graphs. 
The President. — It would be very 
difficult for me to put before you thirty 
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eight points. Our reporter will perhaps 
be good enough to say which are the 
more important points which might be 
the subjects of a general discussion and 
allow of the consideration of the sum- 
mary as a whole. 


Mr. Biard. (In French.) — The thirty 
eight points are simple summaries of the 
improvements made to carriages. 

The improvements dealing with safety 
are given in No. 3. Safety in travel de- 
pends on the condition of running, the 
effects produced in case of accident, and 
comfort given to individual passengers. 
Safety is the object of all investigations 
into improvement. 

What means have been employed to 
obtain these improvements are set out in 
No. 4. It will be seen that they consist 
of the general arrangement of the carri- 
ages, the different parts used in their con- 
struction and the various accessories. 
~- In fact, the first four points of the sum- 
mary ought to be excluded from the gen- 
eral discussion, because everybody is of 
one mind on this subject. 


The President. — Are not the principal 
conclusions which detach ‘hemselves 
from paragraph 4 included in the ques- 
tion of coaches entirely built of steel? 


Mr. Biard. (In French.) —- From the 
replies sent in by the administrations con- 
sulted, the different reporters have 
gathered together all the information 
which they contain. 

Many of the administrations, with the 
exception of those in America, have not 
been able so far to use steel carriages. 
Consequently I have been obliged to deal 
with arrangements other than those of 
electric vehicles. The question, of the 
construction of metal carriages it seems 
‘to me ought to be considered under para- 
graph €. 


In order to put the question of the dis- 
cussion in order, | propose, Mr. President, 
that we follow the order of the para- 
graphs, so that each point may be con- 
sidered in turn. If we deal first of all 
with the question of steel carriages, we 
shall be liable perhaps to neglect giving 
consideration to other special points 
which should also receive attention, such 
as, the safety and comfort of the pass- 
engers. 


The President. — I must again call 
attention of the meeting to the importance 
of confining our discussion to the gen- 
eral features of the question, if we are to 
arrive at conclusions which will be of 
value. 

If you will allow me, I shall speak 
briefly on the general subject of steel 
construction for passenger carriages. 

I was a pioneer in this type of carriage 
in America, having personally designed 
the first steel cars used, as the result of 
my study of the question of safety in the 
operation of New York City subways 
(Interborough Rapid Transit Railway). 

The conditions imposed were unusual as 
regards the carrying capacity and fre- 
quency of trains operated in the tunnels, 
and the fact that electrical apparatus was 
carried on each car and live third rail 
conductors laid along the sides of the 
tracks. Thus, if inflammable materia! 
was present in the car construction there 
was danger of a disarrangement leading 
to the setting of a fire; the consequences 
of this in starting a panic — or worse — 
were too serious to contemplate. 

A similar problem arose about the 
same time, fourteen years ago; the Penn- 
sylvania Company proposed establishing 
a very large terminal station in New York 
City, reached by long tunnels under the 
rivers on either side of the City. The 
whole project was predicated upon haul- 


ve which enna use jth New York THERMAL: an! 


pany had much the same problem to solve ae 


for trunk- line railways in America. 


_ the other points dealing with the method 
of construction of the carriages. 


not know if my colleagues have inane: pose Shela we Sire bt: all pee Sik. ques- 
‘tion which has been sent in by the various question of steel carriages is almost one 
tions come under the programme which 


dealing with section C, but it appears to— & 


passed by without remark. Will it not i 


The New York Central Railroad Com- — 


at its new terminal in the city. 

The result of all this has toon tones= 
tablish the steel. passenger carriage as |, 
standard throughout the Country and, as 
a general statement, it is correct ‘to: “say 
that wooden carriages are no longer built 


‘Mr. Biard. (In French.) — I appreciate 
fully the importance of the questiou of 
metal carriages, but I wish to urge that 
we do not forget in connection with this 


The material used is only one of the 
points we have to consider when dealing 
with methods of construction, and as we ought to devote it 
I understand it, it is paragraph CG which of other questions. he 
deals specially with this point; is this, ~~ 
however, any reason for passing by all — Mr. Biard. (in £ rench 
discussions on sections A and B? I do | 


find oi still pee 


k that the 


anything to interest them in the informa- tion C. I must, however, rema 


reporters with regard to the general ar- which concerns America only, and tha be 
rangement of the carriages and the lay- ll those points which concern oth 2 
out of the interior of the bodies. It countries ought not to be put on one sid 


seems to me, however, that these ques- The President, Sal ire Paereh ay ote 


to the examination of the question « 


has been laid down to the Congress : ‘steel carriages. Tt 48 for Mr. R . 


« Improvements taking place to passenger 
vehicles » (in all the publications, it ~ 
seems to me). I do not object to first 


me that the other points should not be 


therefore be preferable to keep ~ order 
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the restrictions of the load gauge and 
weight allowable per axle on the locomo- 
tives, which means, in effect, that on 
‘many lines an increase in the weight of 
trains beyond the present limits would 
necessitate double heading. 

In speaking of steel coaches I think we 
should differentiate between what may 
be called the American design, which is 
excessively heavy, and the metal — or 
part metal — coach employed on Euro- 
pean lines in which, whilst closely follow- 
ing the design of wooden carriages, steel 
panelling and framing has been substi- 
tuted for the portions formerly made of 
timber for protection against fire, and 
that without seriously increasing the 
weight or shock resisting properties of 
the vehicle. 

The American method of construction 
differs considerably from the European 
one. In America the coach body and un- 
derirame are in one, and the vehicle is 
“-designed with a view to making it colli- 
sion-proot. The absence of side doors 
in the American cars enables a much 
stronger vehicle being built. 

In England, on the contrary, the body 
— usually of wooden construction — 
rests on the underframe, and this latter 
has not only to resist the tractive effort, 
but also to carry the weight of the body, 
and the passengers. Generally speaking 
European coaches cannot be described as 
ollision-proof. 

It is improbable that we shall see 
the American type of coach adopted in 
Europe, because the tendency is all 
towards reducing the dead weight hauled 
‘per passenger. 

It would, I think, be interesting if, in 
connection with the study of safety to be 
obtained by the installation of electric 
lighting and steam heating (in place of 
gas lighting and coke heating), more 
attention were directed towards improve- 


ments in signalling installations, rather 
than by increasing the cost of building 
passenger carrying vehicles, and, inci- 
dentally, the weight of same. 


Mr. Tollerton, reporter. — I have been 
very much interested in the discussion 
and by the information given by Mr. Reid. 
I call attention to the great difference 
which exists between journeys in America 
and in Europe. I am convinced that the 
type of coach with lateral entrances, like 
those in England, is quite sufficient for 
short distances and for the European 
‘standard of comfort, but, in America, 
where the journeys are extremely long, 
where they last, for instance, five or six 
days as for the journey Quebec to Van- 
couver, travellers demand much greater 
comfort and the companies have not 
hesitated to increase the weight of the 
carriages per axle in order to satisfy these 
requirements. 

I would also draw attention to a point 
which has been neglected, up to now in 
the discussion : the cost of maintenance 
of carriages. 

Steel carriages last an extremely long 
time and the work of maintenance requir- 
ed for them is a very small matter. On 
the contrary it often happens that one is 
obliged to entirely renew a part of the 
body of wooden carriages of European 
construction. 

I therefore insist on this point that the 
maintenance of steel coaches is much less 
expensive than that of wooden ones. 


Mr, Van Schouwenburg, Dutch Indies 
Railway. — I will draw attention to 
another point which explains the con- 
siderable difference in weight between 
American and European coaches : this 
is the use of the central coupling. The 
tractive efforts and the shock being borne 
by this central coupling, it is com- 
prehensible that the weight of the frame 


in steel than in wood. Beyond this, 


believe that in the long run the main- 
tenance of steel carriages will be lower 


than that of wooden ones. 


The President. — In reply to Mr. Reid’s 
request for information, I should like to 
make a remark on the subject of the 
weight of passenger coaches in America, 
reserving the right to correct my figures 
in the final proof of the minutes. 

In my opinion, it must not be admitted 
a priori that the steel coach is essentially 
much heavier than the wooden one. To 


my thinking, the excess of weight for 


steel reduces itself to about 10 %, when 
comparing two coaches of the same di- 


mensions, the same carrying capacity and 


having the same equipment features; and 
for this éxcess weight we obtain a steel 


structure which is stronger than the 
wooden one in its resistance to shock and — 
the destructive effects of derailment, etc. 


Without doubt, the weight of passenger 
cars has increased recently in the United 
States; but this must not be imputed en- 
tirely to the more general use of steel, 


but rather to the desire to obtain cars of 
the maximum strength and ones which 
contain numerous special features for the | 
- comfort of the passenger. 


In the ordinary long distance coaches, 
comprising 88 seats, the weight per pas- 
senger is from 4 200 to 1400 pounds. 
In the case of sleeping cars of the Pullman 


fon tet reasons. if the first leone “ 
think that we shall, for the same weight, 
be able to construct a stronger carriage 
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I would point out that the length of 
the coaches is approximately the same in 
England as America, 7. e., about 66 feet. 


The President. — | desire to dissipate 
a confusion which may have arisen in 
the minds of certain members. If we 
were obliged to construct, in America, 
wooden coaches, answering to the same 
requirements, from the point of view of 
comfort and safety, the weight per pas- 
senger would be only slightly less than 
for steel cars. 


Mr. Cooper, City & South London Rail- 
way. -— I should like to give some parti- 
culars relating to the London Under- 
ground Railways. 

On the lines 
« Tubes », excepting the first two, from 
the commencement steel carriages have 
been used. 


‘No decision to use all steel is shown 
in the policy of the Metropolitan District 
Railway, which runs partly through 
tunnels under the City and partly in the 
open air. At the commencement of the 
electric working the carriages were built 
of fireproofed wood; for the recent roll- 
ing stock, dating back about a year, steel 
was used practically throughout, wood 
only being employed for a very few de- 
tails. After a year’s experience, results 
are not entirely satisfactory; these car- 
riages are much more noisy than wooden 
ones, they are colder in Winter and gen- 
erally there is an absence of comfort. It 
has been found difficult to give a good 
appearance to carriages constructed in 
this manner, unless some wood is used 
in the construction and interior fittings; 
it has been found also very costly to com- 
pletely reject wood and it is probable 
that in future the District Railway will 
decide to construct the underframe of 
steel as well as the principal members, 


generally called the’ 


and to have a more liberal use of wood, 
in particular for the interior finish. 

In conclusion I would say that I am of 
the opinion that the danger of fire from 
the presence of electric power may be 
overcome by other means than the ex- 
clusive use of steel. 


The President. — In order to draw a 
conclusion from this exchange of views, 
could not the reporters meet and present 
a project of decisions concerning para- 
graphs 18 and 19 of Mr. Biard’s report? 


Mr. Biard. (In French.) — We are in 
agreement to follow that procedure. 


The President. — This being the case, 
I propose to pass on to the examination 
of letter E, that is to say the one which 
deals with the different applications of 
heating, of lighting and of brakes, para- 
graphs 28 to 33 of Mr. Biard’s special 
report. (Asseni.) 


Mr. Reid has the floor. 


Mr. Reid. — I should be very glad to 
have a few particulars of the policy 
adopted by the French railways with res- 
pect to the general use of electric light- 
ing of passenger carriages. Is it intended 
to employ self-contained equipment on 
each vehicle? or is one vehicle intended 
to supply the lighting on itself and an- 
other vehicle attached to it? 

In my opinion, although electric light- 
ing offers advantages over gas from a 
safety point of view, the small cost of 
equipment, maintenance, and satisfactory 
results obtained from the latter, are such 


as to prolong its existence. 


Mr. Biard. (In French.) — To my 
knowledge, the French railways have 
used, up till a little time ago, gas light- 
ing almost generally. 

Lighting by incandescent gas, which 


ag tena sever ae years. past let ligl nt 
ane tended to take the place of gas lig 


ing on several lines. Since the fi 


the Batignolles tunnel i in Paris, gas. light- ky 
ing has been condemned in Frane almost | 


completely. The Railway Department has we eter 


fixed a time by the end of which electric + 


Lis should be substituted for gas. 


I regret that I cannot give a more de- o i : 


tailed account of the state of question 


which has only been actively in the front ¢@TS, 


during the last two years. © 
of my colleagues will be able to aay 
information. 


Perhaps one 


feet, the price in the 
rly D> 


cost of production at 9 sh. 


I ought to add that where it has been 2 


used, particularly on my own company, 


gas lighting has given very satisfactory 
results. It is very easy to use and the 
expense entailed is moderate. 


With regard to electricity, wld not 


very exact ‘figures on the yearly expense, 


and I believe it is very difficult to get a 
The 


actual information on this point. 
comparison, in fact, As a very difficult 
one to make. 


_ My, Van Loenen Martinet. (In oh 
-— In Holland the lighting is generally 
by means of gas, but for ten years now 
we have commenced to use electric light- 


ing, and it has been decided that all new © | 


stock shall be provided with it. 

The arrangement generally adopted is 
that of a dynamo under the carriage and 
one battery. 

With regard to the cost of maintenance, 
this is a very difficult thing to determine. 
One ought, however, to work out the 
figures. 


_ of electric lighting was nearly double that 
of gas. Since then, however, many im- 


provements have taken place in electric Ti 


lighting. 
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As far as we are.concerned, the 
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- to estimate that before the war the cost 
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_ the pre-war cost and to the actua C 
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tion and renewal reaches £37 per car- 
riage. But these figures apply to the 
capital invested before the war and to the 
actual cost of renewal. 

A battery generally does ndét resist for 
more than nine months and requires to 
be washed. So that the total life of a 
battery does not exceed more than eight 
or nine years. 

Six hundred carriages of my system 
are now provided with electric lighting. 
For the superintendence of these plants, 
there are only eighteen men, the super- 
vision of whom is easy. 

A difficulty that is encountered is that 
of maintaining the battery sufficiently 
charged on short journeys, especially 
those of 10 miles with four of five stops. 
The necessary speed for charging the 
battery being 15 miles, it has been ne- 
cessary, on certain lines, to establish, in 
the stations, auxiliary charging posts. 


Col. Pringle, Ministry of Transport, 
England. — The official point of view 
in England is that electric lighting is the 
safest form of illumination for railway 
carriages, and is therefore to be pre- 
ferred, especially for main line and ex- 
press services. A number of accidents 
have occurred in recent years, the disas- 
trous effects of which have been seriously 
aggravated by fires originating in burn- 
ing gas jets. We shall therefore welcome 
the day when Railway Companies decide 
to replace all gas or oil lighting of rail- 
way carriages by electrical lighting. 


Mr. Jacqmin, Ministry of Railways, 


_ Belgium. (In French.) — The use of elec- 


tric lighting for the carriages of the Bel- 
gian State Railway has been greatly ex- 
tended. The only system actually in use 
is that in which each individual carriage 
is fitted with a dynamo and one or two 


‘batteries. 


The Belgian State Railway tried, be- 


fore the war, a system of general light- 
ing of the whole train from an electrical 
generating set placed on the boiler of the 
locomotive. This consisted of a smali 
two-cylinder simple steam engine without 
governor and having full admission. 
This was direct coupled to a continuous 
current generator with independent and 
constant excitation obtained from three 
accumulators placed on the locomotive. 

This set ran automatically at a speed 
proportionate to the electrical resistance 
of the train circuit. It supplied current 
of constant amperage, giving a voltage 
which varied with the number of vehicles 
to be lighted. 

The train was lighted or the lighting 
shut off by the driver simply opening or 
closing a special steam valve between the 
boiler and lighting engine. 

This system has been given up. It led 
to a high steam consumption and fre- 
quently to too high voltage at the lamps. 
It was also unsatisfactory in that diffi- 
culties arose in arranging for the constant 
lighting of the vehicles fitted, and the re- 
sult was that it was not generally adopted. 
The latter difficulty was partly got over 
by fitting the vehicles with a system of 
lighting by gas in addition. 


The President. — I will request the 
Committee of Reporters to be also good 
enough to examine the possibility of pre- 
senting some conclusions reflecting the 
statements uttered on the subject of para- - 
graphs 29 and 30 of the special report 
of Mr. Biard. (Assent.) 

We come to the examination of the 
question of heating of carriages. 

The conclusion of the report is that 
steam heating emanating from the loco- 
motive is coming more and more into 
general, use. 


Mr. Collins has the floor. 
Mr. Collins, South African Railways: 


e ject ‘of tbo. eiakede of heatin; 
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— This question ought to be considered ad 


with that of electric traction. It is 


sider it now. 


such © 
a special point that we ought not to con- 


Mr. Barnet Tvont “Ministry at the wh 


« Waterstaat », Holland. (In French.) —_ 
I am in agreement with Mr. Van Loenen, 


but the question ought most decidedly 
to be considered. I call to mind that 


once I was travelling in the United States 


and found the Chicago-Milwaukee train 
was heated by means of a petroleum fired 
boiler. The fumes given out by this sys- 
tem of heating were a much greater 
nuisance than the soot and dirs from a 
steam locomotive. 

1 think that this question is of suffi- 


cient importance to be put down for the 
consideration of a future Congress. 


The President. — It is a question of 
deciding how cars of electric ‘trains can 


be heated : if they will be by steam or 
-by some other process. 


periments that I have made, I consider 


as impossible the heating of carriages. 
‘by a dynamo mounted on an axle. This 


system could only heat, at the outside, 
three compartments, that is to say a very 
small part of the necessary volume. 


Mr. Van Loenen Martinet. (In French. ) | 
-— I wish to propose that we do not vote 


any conclusions, because I consider that 


we ought not « to force an open door » 


and we ought not to present a resolution 


to the full meeting. Everything points “te 
a) the fact that heating by steam from 


‘general heating by 
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Are there any objections to be raised 
to No. 33 of Mr. Biard’s decisions? 
(No, no!) 


— I declare this decision adopted. 


INTERNAL ARRANGEMENT OF CARRIAGE BODIES. 
DETAILS OF CARRIAGE FITTINGS. 


The President. — The discussion is 
open on Nos. 13 to 16 and 22 to 27.. 


Mr. Siiss has the floor. 


Mr, Siiss, Madrid, Saragossa & Alicante 
Railway. (In French.) — I wish to speak 
on the question of the protection of in- 
dividual passengers from criminal attack. 

The several reports which have been 
presented do not deal with any new 
feature of this subject, in spite of the in- 
crease in the amount of trouble which 
has arisen in this respect in recent years 
and which has caused public opinion to 
be aroused very strongly on the matter. 

it is impossible to avoid attack on 
sleeping passengers, but one should be 
able to perfect alarm signals so that they 
may be at once used when one ap- 
preciates that trouble is likely to occur. 

The most usual type of signal consists 
of a handle fixed near the roof of the 
compartment, the pulling of which puts 
into action the continuous brakes and: a 
slackening of the train follows, which 
leads the driver to stop the train com- 
pletely. 

It must be remembered that a pas- 
senger who is attacked or suddenly 
aroused is obliged to rise and lift his 
arm in order to work the alarm, and those 
who are attacking him can easily prevent 
this by threatening with a revolver. Even 
if the alarm signal has been pulled, the 
assailants are able, while the train is 
slowing down, to get off and escape, as 
was the case in an attack made on the 
Marseilles express recently. 


In Spain for some years all the pas- 
senger trains are accompanied by twa 
gendarmes, but even this, however, does 
not prevent attacks being made any more 
than do alarm signals which are also fitted. 

Attacks particularly take place in first 
class compartments, which are more and 
more forming part of corridor carriages. 
It would be relatively easy to instal in 
the four corners of each compartment 
above the level of the arm-rest, that is to 
say, close at hand to passengers eithe: 
sitting or lying down, a push. button 
which would ring loud bells in the corri- 
dors, thus calling the attention of the 
staff which usually accompany these 
trains and other passengers. 

These signals would operate, as in the 
case of wagon lits, small discs which 
would be carried outside a particular 
compartment, and would not cause the in- 
convenience that the usual alarm signal 
does by stopping the train. 

If a signal of this type had been in 
existence in certain cases, the outrages 
would not have occurred, and even if they 
had the criminals would have been ar- 
rested. 

I ask, as a consequence of the above, 
that we add to the conclusion of para- 
graph D a note that the Congress should 
call the attention of the companies to the 
advantage of adding to the alarm signals 
already in use others more easily acces- 
sible and arranged so that the attention 
of the staff on the trains and the other 
passengers can be called without slowing 
down or stopping the train. 


Mr. Duchatel, Eastern Railway of 
France. (In French.) — The suggestion 
made by Mr. Siiss has already been looked 
into in France. If it is correct that 
lately there have been several criminal 
attacks, it does not seem to me that they 
are necessarily becoming general and that 
one must conclude that it is imperative 


this ahs an 
‘The question of dlarny signals h 
Vepneideration for a long time and be 
dealt with very thoroughly. iy it is 


the disadvantage of being arranged 


Children have a tendency on railways to 


cite their curiosity, and after a consider- 
able experience one has come to the con- 
clusion that these must be placed at a 


children to touch them easily, but not 
so high as to prevent passengers reaching 
them. 
: I believe that the arrangements adopted 
ik aa today are quite sufficient, and it is not 
: desirable to go much further. If one 
fixes bells of the type indicated by 
Mr. Siiss, it is to be feared that the in- 


considerate use of them will quickly ir-— 
ritate passengers and that they will resort — 
to means, easy to imagine, of preventing — 


them working properly. On the other 
hand, if a criminal is contemplating mak- 
ing an attack on a person, will he not 
begin by putting the bell out of action? 
As a result, in France, we believe in leay- 


ing things as they are, and I propose that € 


nothing be added to the summary put 
forward by Mr. Biard. 


play with everything that comes within — th 
their reach. Alarm signals naturally ex- 
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Mr. Biard. (In French.) — The fol- 
lowing is the summary on paragraphs 18 
and 19 relating to metal carriages : 


« 5° The use of all metal or nearly all 
metal carriages has developed rapidly in 
North America. This method of construc- 
tion is now generally adopted there and 
is considered to reduce to a minimum the 
risks attendant on derailments, collisions 
and fire. 

« In Europe metal construction has 
not been applied to any appreciable ex- 
tent, except in the case of electrified lines. 


On certain lines, however, steel construc- 


tion is being considered with a view of 
reducing fire risk; it is not intended, 
however, to approach the weights of the 
American coaches which have been partly 
incurred owing to additional comfort 
provided for passengers. » 


— Adopted. 


Mr, Biard. (In French.) — This is the 
summary on paragraphs 29 and 30 : 
Lighting by gas and by electricity. 


« 8° Lighting. — Notwithstanding the 
safety devices introduced, gas is now, in 
some countries, considered to be danger- 
ous and to be liable, if not to cause, at 
least to increase fire following on colli- 
sion. Electricity, particularly for this 
reason, tends to replace gas completely. » 


— Adopted. 


Mr, Biard. (In French.) — The sum- 
mary relating to heating of carriages is 
as follows : 


« 9° Heating. — The method of heat- 
ing by steam from the locomotive is be- 
coming more and more widespread. Re- 
cent improvements have been made with 
the object of better ensuring the flow of 
the steam to the last carriages of the 
longest trains, and to allow of the regu- 


lation of heat in the carriages or in the 
compartments. » 


— Adopted. 


Mr. Biard. (In French.) — This is the 
text of the summary relating to brakes : 


« 10° Brakes. — The use of continuous 
quick acting brakes has been extended on 
nearly all the railway systems : trials 
have been carried out to increase the ra- 
pidity of action and effectiveness of the 
brakes on trains which run at very high 
speeds, and which have become of in- 
creased length and increased weight. » 


— Adopted. 


The President. — I propose we proceed 
with the examination of letters A and B 
and I beg Mr. Van Loenen to be good 
enough to replace me in the chair. 


Mr, Van Loenen Martinet, vice-presi- 
dent, took the chair in place of the 
President. 

ParacrapH A. — GENERAL ARRANGEMENT 
OF CARRIAGES. BOGIES. 


Mr. Gresley. — I think I ought to give 
some additional information with regard 
to the arrangement of articulated coaches 
used on the Great Northern Railway re- 
ferred to by Mr. Reid in his report. The 
unit described consists of two bodies only, 
mounted on three bogies, but the system 
has been extended to units consisting of 
five bodies mounted on six bogies. 

This arrangement is of. particular in- 
terest to railways considering electrifica- 
tion. The amount of electrical energy 
consumed is practically proportionate to 
the weight of the vehicles, and as by this 
arrangement the weight of the trains can 
be considerably reduced, the consumption 
of electricity would be reduced propor- 
tionately. 


IV—5 


« 
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tem which has just been described seems 
to me to be of extreme interest. 


especially economy in traction, but one 
must ask oneself if these advantages are 
not counterbalanced by certain incon- 
veniences which arise in operation and 
maintenance. It would seem, in fact, that 
when one of these articulated carriages 
is damaged, the whole group is put out 


of service, and this would be a serious 


inconvenience to the operating depart- 
ment which deals with the make up of 
the trains. I also believe that in case of 


trouble with one of the parts, a hot box 


for example, that the whole group is put 
out of service and even may have to be 
sent to the shops. In regard to mainten- 
ance, the difficulties are not so great. 

We shall be very happy to have an ex- 
planation on these various matters from 
an English colleague. 


Mr. Gresley. — The Great Northern 
Railway adopted this arrangement for the 
conversion of old carriages, but the re- 
sults obtained were so satisfactory that 
it was decided to adopt the arrangement 
for new vehicles. 

One dining car unit, consisting of five 


bodies on six bogies, has been in service 


for eight months. The kitchen car on 
this train is fitted with electrical cooking 
appliances. This is the first, electrical 
cooking installation on any railway train. 

As to the necessity for withdrawing a 


whole group from service in the event of 
damage, I would point out that in England, 


particularly on suburban services, it is 


“Mr, Duchatel, tin Tas oe ‘the eo | 


It is 
“not disputed that it gives advantages and 


cause the centre line of the frame to swing 


comparative y a rapart. 1 
in the latter case a heavier ; 
would be required for the same grills : 
This increase in weight would seem to 
detract from the merits of the articulated 
system. , 
Again the shifting of the points of sup 
port “to the ends of the underframe will | 


= 


out less on curves. I should like to know _— 
how this has affected the possible width — 
of vehicles. 


Mr. Gresley. — Tt is state correct that 
the ixidabfediial of a coach must be 


a 


strengthened owing to the bogie centres — ‘a 
being further apart, but this increase of — 
weight is more than compe sated for:by 3 
the reduction of weigh | due to elimin: ahh e 
tion of draw and buffing gear. — ‘ 4 

With regard to the st gested: difficulty nae. 


due to clearance going round | 
is not possible by the use of artic lated 
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coaches to increase the width of the stock, 
the bogie centres being the same as with 
ordinary coaches. 


My. Biard. (In French.) — This system 
of articulated trains is undoubtedly in- 
teresting, but I believe that everyone re- 
cognises that if ean only be used in cer- 
tain particular cases. In general service 
the necessity of having each carriage in- 
dependent seems absolutely necessary. 
With international expresses and long 
distance trains it is becoming more and 
more customary, with a view of provid- 
ing direct communication between the 
principal towns, to add, at certain points 
on the route, carriages known as through 
carriages. It would be a matter of dif- 
ficulty, as well as being unnecessary, to 
use units larger and heavier than an or- 
dinary carriage, especially where the 
latter provides the necessary seating ac- 
commodation. 

As a consequence of this, | feel thai 
the whole section, whilst greatly interest- 
ed in Mr. Gresley’s communicaiion, ought 
to get back to the particular consider- 
ation of safety and comfort, because they 
are the two points on which we ought 
to devote our attention. 1 will ask 
Mr. Gresley it, from the point of view 
of safety in particular, he thinks that 
the arrangement he has mentioned has 
any advantage over other methods. 


Mr. Gresley. — Some years ago an ac- 
cident happened on the Great Northern 
Railway. Two trains running in the same 
direction (one composed of articulated 
vehicles) met on converging points. The 
whole of the articulated train was de- 


railed, and although the coaches were © 


sloping they were not overturned and 
none of the passengers were injured. 
If the trains had been composed of the or- 
dinary four-wheeled stock the couplings 
would have broken and the vehicles 


would have fallen on to their sides, and 
there would have been many casualties. 
The couplings of articulated coaches are 
very much stronger than ordinary coup- 
lings. 

I recognise that the traffic conditions 
on the Continent are not the same as in 
England, but I would point out that ar- 
ticulated carriages are used on _ the 
through Seotch services and that these 
trains are made up of coaches or groups 
going to various destinations. Of course 
if each vehicle forming the train is to 
go to a different destination, it would not 
be practicable to use articulated stock, 
but if two or more vehicles go to one 
destination then units made up in this 
way can be employed. 


The President. — If no one else wishes 
to speak, the discussion is closed. 

I will ask the committee of reporters 
to submit to us later the proposed sum- 
mary. 


ParacrapH B.— INTERNAL ARRANGEMENTS 
OF CARRIAGE BODIES. 


The President. — Paragraph B con- 
tains a series of general summaries which 
will make it very difficult to discuss. 
I will ask the reporters: to submit a more 
concise wording to us. (Agreed.) 

This will be sufficient. 


Paragraph C has already been dealt 
with. 


We will now consider paragraph D : 
DETAILS OF CARRIAGE FITTINGS, 


I believe that the section will agree to 
my asking the reporters to prepare a sum- 
mary on this also. (Agreed.) 


We will now deal with paragraph F : 
MAKE-UP OF TRAINS. The preceding para- 
graph E, dealing with Various APPLIANCES 
has already been considered. 


in N 0. Shi is the reall ee a roundereth d- 
ing. I know that in France in particular 
the question has often been raised. If we_ 
trace the origin of the idea, we find that. 

when carriages have been built, with — 
long wheel base and of heavy. ‘weights, 
to run in high speed trains, there have 
not been, at first, sufficient ‘of these ye- 
hicles, and small carriages have had to a 
-be added to make up the trains, with the 
result that an unfortunate situation has — 
arisen, as far as rolling is concerned. 

From this one has been led to say that 
it is necessary that trains to run at high 
speed must be made up entirely of car-_ 
riages with long wheel base and— heavy 
weight, that is to say, vehicles which — text. 
comply with the conditions laid down by — 
the reporter in paragraph No. 35. A fast ct 
train, composed of small heavy vehicles 
only, would be homogeneous and never- 
theless will roll badly. On the other o in { 
hand, a slow train usually made up of | Aba G discuss the. question of « 
smal] heavy vehicles may without trouble Ee, on locomotives ean «2h 


Meeting held on 27 April 1922 (morning). = 


The President. — I call upon Mr. Biard — I 
to read the summary. aon ‘of the’ passeng 


; ou lee the railway administrations oD all ¢ 
Mr. Biard. (In French.) — The com- tries. 


mittee of reporters presents to the Se 
the following summary : 


« 4° The comfort and safety of the pas 
senger, as well as economy in first cost — 
and maintenance, have beck. the deter- _ 
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become general for expresseand long dis- 
tance train service. 


« 3° The four-wheeled bogie is usually 
considered adequate, so long as the 
weight carried is not so great that the 
six-wheeled bogie becomes necessary. 

« In England experiments have been 
made on articulated trains, one bogie 
being common to two carriages. 


« B. — Internal arrangement 
of carriage bodies. 


« 4° Vestibule coaches with through 
connections are exclusively used in the 
U.S. A.; there is a tendency for this sys- 
tem to extend to other countries for long 
distance trains. 

« On many trains, however, coaches 
with side doors and corridors, in some 
cases communicating throughout the train 
are used. 


« C. — Type of construction. * 


« 5° The use of all metal or nearly all 
metal carriages has developed rapidly in 
North America. This method of con- 
struction is now generally adopted there 
and is considered to reduce to a mini- 
mum the risks attendant on derailments, 
collisions and fire. 

« In Europe metal construction has not 
been applied to any appreciable extent, 
except in the case of electrified lines. 
On certain lines, however, steel construc- 
tion is being considered with a view of 
reducing fire risk; it is not intended, 
however, to approach the weights of the 
American coaches which have been partly 
incurred owing to additional comfort 
provided for passengers. 


« D. — Details of carriage fittings. 


« 6° The comfort provided in modern 
carriages is mainly due to the methods 


adopted for the distribution and divis- 
ion of the compartments, to the increase 
of air space and to the area allowed per 
seat, to the upholstery of the seats, to the 
ventilation, to the internal decoration, 
and to the numerous improvements that 
have been introduced in the smallest de- 
tails. 


« 7° It has not been found that the use 
of either of the two types of coaches, i.e., 
side door or corridor had any effect on 
the frequency of criminal attacks. 

« The most effective method is to ar- 
range alarm gear within reach of the 
passengers, and easily accessible, for 
warning the train staff or operating the 
brakes. The general tendency is to allow 
the passengers to effect the stoppage of 
the train rather than merely slowing the 
speed. 

« Small windows in the partitions be- 
tween carriages (glaces dormantes) are 
also required in various. countries. 


« E. — Various appliances. 


« 8° Lighting. — Notwithstanding the 
safety devices introduced, gas is now, in 
some countries, considered to be dan- 
gerous and to be liable, if not to cause, 
at least to increase fire following on col- 
lision. Electricity, particularly for this 
reason, tends to replace gas completely. 


« 9° Heating. — The method of heating 
by steam from the locomotive is becom- 
ing more and more widespread. Recent 
improvements have been made with the 
object of better ensuring the flow of the 
steam to the last carriages of the longest 
trains, and to allow of the regulation of 
heat in the carriages or in the compart- 
ments. 


« 10° Brakes. — The use of continuous 
quick acting brakes has been extended on 
nearly all the railway systems : trials 


Cateotag bee which 
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at the maximum speed of the train. | 
« Owing to this, nearly all railways sys- 
tems insist on either a minimum wheel 
base or a minimum weight for all vehicles 
that are to be made up into fast trains. 
Some administrations, in addition, re- 
ao, the grouping in a certain order, or 
a definite position in the train, of 
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: Mr. R. DE CORNE, HONORARY VICE- PRESIDENT, IN THE CHAIR. 
GENERAL SECRETARIES : Mr. J. VERDEYEN ; — 
ASSISTANT GENERAL SECRETARY : Mr. N.. GI VENE, ay re if fee at 


Sir Henry Fowler, general tine 
read the 
Report of the 2™ section. 


z 
\ 


_ « (See Daily Journal of the session, 
No.8, p.3 3 and No. 9, p. 8.) 


« Mr. Brarp (special reporter) rea the 
general conclusions of his special report. 


. ae 


« THE PRresIpENT said it would be in- i. 
convenient to discuss these conclusions 


yg he Buse that they 
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tunnel. The New York Central were 
faced with the same problem. 


« Mr. Brarp was in agreement with the 
suggestion and thought that they should 
‘adopt for their final summary the scheme 
laid out by the reporters. 


« Mr. Rep (reporter) said that in Eng- 
land what they did in connection with 
steel vehicles was limited by the loading 
gauge and the weight per axle. The in- 
troduction of steel vehicles would in- 
crease the weight to be hauled per pas- 
senger. It should be pointed out that 
side doors and corridors are now regu- 
larly adopted for new stock in England. 
In that country it is considered better to 
look for safety by the improvement of 
signals than by building carriages better 
able to resist damage in the case of de- 
railment and accident. 


« Mr. ToLLerton (reporter) remarked 
that in America journeys are often of 
great length, and the provision of greater 
comfort is looked upon as of more im- 
portance than the trouble arising from an 
increase of weight. The repair of steel 
built vehicles is much easier than those 
built of wood, rarely more than repaint- 
ing is required. 


« Mr. Van ScHouwensure (Dutch East 


Indian Railways) said that the construc- 
tion of American vehicles required to be 
of a more robust character because of the 
central coupling and the blow required to 
operate this. 


« Mr. Van Loenen Martinet (Dutch 
State). — In Holland they were proposing 
to employ of steel for two reasons : 1° be- 
cause of the much greater strength with 
equal weight; and 2° because of the 
greater ease in repair. 


« Tue Presipent. — Steel vehicles are 
not necessarily much heavier than wood, 


perhaps 10 %. He gave figures with re- 
gard to the weight of American vehicles 
per passenger’. 


« Mr. Ret. — The figures just given 
by the President confirm his opinion that 
the steel vehicles are considerably heavier. 
In Europe they were generally limited to 
making the panels of steel. In suburban 
services the weight of the vehicles having 
a steel underframe and wooden body 
amounted to 600 lb. per seat, while with 
steel it reached 900 lb., and if it was 
required to give a greater strength with 
a view to collisions, in the lines of the 
United States practice, the weight per pas- 
senger reached 1 400 Ib. 


« THe PresipeNT. — In America one 
reaches these weights with wooden ve- 
hicles. 


« Mr. Cooper (City & South London 
Railway) said that on the London Metro- 
politan District (partly under ground and 
partly suburban) which had all metal ve- 
hicles, it was found that these were noi 
wholly a success. As far as noise, cold 
and appearance were concerned, they 
were less satisfactory than the other type. 
The tendency in England was to use steel 
for the underframe and for the framing 
of the body, using a certain amount of 
wood in the body proper; this was partly 
on account of it being cheaper than all 
metal construction. 


« Tur Presipent requested the re- 
porters to come to an agreement on para- 
graphs 18 and 19 (steel vehicles) . 


« Tue Preswent proposed that the 
question of lighting and heating be now 
dealt with. 


DISCUSSION ON SECTION FE. 


« Mr. Rei asked what was the policy 
on the continent with regard to lighting 


gas Mite ene ares mie were: cost 
nearly double. In consequence of he : 
accident in the Batignolles tunnel, the © 
Government had now insisted on the in-— 


stallation of electric lighting. The sys- 


tem adopted is that of a dynames on each 


vehicle. 


-« Mr. Van ewan wie — Wee 
tric lighting of coaches in Holland began 
in 1910 with a dynamo per vehicle. The 
cost per vehicle was a little less than 
double that of gas lighting, but one was 
now able to get a certain economy by 
using a single battery and more econ- 
omieal electric Jamps. 


- @ Mr, Touterton. — In joan elec- 
tric light costs half that of gas. 


« Mr. Guover (Great Northern Railway 


of Ireland). — All the vehicles on his 
railway are electrically lighted for rea- 


sons of comfort. To attend to the elec-— 
tric lighting of 600 coaches they only re-_ 


quired eighteen men. The batteries had 
a life of eight. or nine years. 


-« Colonel Prineie (British Gowers 
ment) said he was in favour of electric 
lighting, which he thought was safer, and 


he said the British authorities are pleased é 


to be able to state that the railways have 
commenced changing over gas lighting 
to electric lighting. | 


« Mr. JAcQmMIN (Belgian State Railway). 


-— The Belgian State Railway only em- 
ploy equipment with dynamos on each 
coach. The system with which there is 
one dyngings on the locomotive: mass been 


abandoned. . - 


¥ heating by 
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« Colonel PRINGLE agreed with this 
view. 


« Mr. Siiss pressed that a note should 
be made stating that a better type of 
alarm signal was desirable. 


« THE PresipEnT asked the reporters to 
draw up jointly a text for paragraphs 18, 
49, 27, 29 and 30. 


« At the afternoon meeting, Mr. Brarp 
read the new summary on questions deal- 
ing with metal vehicles (Nos. 18 and 19), 
lighting (29 and 30), heating (31 and 
32) and brakes (No. 33). These pro- 
posals were adopted without discussion. 


« Mr. Gipps did not take the chair, 
which was occupied by Mr. Van LoENEN 
MarTINET, vice-president. 


« THE PRESIDENT opened the discussion 
on section A. 


~« Mr. Gres.ey (Great Norihern Rail- 
way) supplied information as to the twin 
carriages used in his railway. 


« Mr. Brarp said that the Paris-Orleans 
Railway also had twin vehicles which 
enabled them to utilise old coach bodies. 


« Mr. DucuareEL criticised the arrange- 
ment, pointing out the inconvenience 
which arose in case of derailment or 
accident. 


« Mr. Grestey stated that on the Great 
Northern Railway the system also origin- 
ated from a desire to utilise old bodies. 
The results of trials however were such 
that the method of construction had been 
adopted for new coaches. The objec- 
tions raised by Mr. Duchatel are not ap- 
plicable, because in England the compo- 
sition is the same as with other trains 
and hot boxes are extremely rare. 


-« Mr. Kinxnope (Oud & Rohilkhand 
Railway, British India) asked for infor- 


mation concerning the construction of 
this tvpe of vehicle. 


« Mr. GresLey said that the under- 
frames were strengthened by the use of 
four tie rods in place of two, but this 
additional weight was more than com- 
pensated for by the saving in buffers and 
couplings. 


« Mr. Braro found the system interest- 
ing, but only applicable to special cases, 
and did not think that the Congress could 
take it into consideration because it did 
not directly influence safety or comfort. 


« Mr. Grestey said that after the ex- 
perience he had had, he thought that the 
articulated train gave greater safety. 
Continental practice was not the same as 
in England, where a train was made up 
of several articulated coaches. 


« THe PresIpENT suggested that the re- 
porters should put forward a shortened 
text for section A. 

« Dealing with section B, the president 
asked if any member had observations 
to make, and as no one had any remark, 
he asked the reporters to agree on a text 
between them. 

« The same procedure was taken with 
regard to section D. 


« With regard to section F, Mr. BocHEt 
(French Government) considered that 
there might be a misunderstanding be- 
cause of the use of the word « homo- 
geneity » in paragraph 34, and proposed 
that the paragraph be deleted. 


« Messrs. Biarp and Rerp agreed to this 
and the text of section F, as modified, 
was adopted. 


« Mr. Biarp read the following sum- 
mary, which was approved by the section 
without discussion. » 
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mining factors in the design and con- 
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struction of the passenger carriages of 
the railway administrations of all. coun-. 


tries. . 


A.—- General arrangement of carriages. x 


+ 


« 2° The bogie type of carriage is used 


exclusively in America. Its use is in- 


creasing in other countries and tends 
to become general for | express ane aes 


distance train service. 


« 3° The four-wheeled bogie is usually 
considered adequate, so long as_ the 


weight carried is not so great that the se 


six-wheeled bogie becomes necessary. 

« In England experiments have been 
made on articulated trains, one bogie 
being common to two carriages. 


« B. — Internal arrangement 
of carriage bodies. 


« 4° Vestibule coaches with through 
connections are exclusively used in the 
U.S.A.; there is a tendency for this 
system to extend to other countries for 
long distance trains. 

« On many trains, however, coaches 
with side doors and corridors, in some 
cases communicating throughout the 
train are used. — 


« C. -— Tape i construction. 


§° 


The use of all metal or nearly all 
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in North America. This method of 
construction is now generally adopted 
there and is pon donee to reduce te 
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« 7° It has not ore n t 
use of either of the two. types of 
coaches, 7. é., side door or corridor had — 


attacks. | 
« The most effective method is to ar- 
range alarm gear within reach of the 
passengers, and easily accessible, for = 
warning the train staff or operating — 
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in some countries, considered to be dan- 
gerous and to be liable, if not to cause, 
at least to increase fire following on 
collision. Electricity, particularly for 
this reason, tends to replace gas com- 
pletely. ; 


« 9° Heating. — The method of heating 
by steam from the locomotive is becom- 
ing more and more widespread. Re- 
cent improvements have been made with 
the object of better ensuring the flow 
of the steam to the last carriages of the 
longest trains, and to allow of the regu- 
lation of heat in the carriages or in the 
compartments. 


« 10° Brakes. — The use of continuous 
quick acting brakes has been extended 
on nearly all the railway systems : trials 
have been carried out to increase the 
rapidity of action and effectiveness of 
the brakes on trains which run at very 
high speeds, and which have become of 


‘ increased length and increased weight. 


« F. — Make up of trains. 


« 41° Safety in running is considered 
as ensured if each of the vehicles, taken 
singly, is capable, by reason of its 


« 
« 


weight per axle and its wheel base, of 
travelling at the maximum speed of the 
train. i 
« Owing to this, nearly all railway sys- 
tems insist on either a minimum wheel 
base or a minimum weight for all ve- 
hicles that are to be made up into fast 
trains. Some administrations, in ad- 
dition, require the grouping in a certain 
order, or in a definite position in the 
train, of those carriages which do not 
coniorm to the conditions laid down for 
weight and wheel base. 


« 412° Other rules have been laid down 
regarding the interposition of buffer 
carriages at the front and rear of trains, 
the maximum number of carriages or 
axles per train according to the speed, 
the gradient, and the type of engine. 


« 13° It is desirable that improvements 
and the application of such improve- 
ments may continue to be carried out 
as far as the increased financial burden 
due to these remains proportionate to 
the end to be attained and compatible 
with the economic position of each ad- 
ministration or of each country. » 


— The general meeting ratified this 


summary. 
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QUESTION VIII 


ELECTRIC TRACTION 


Electric traction on lines with dense traffic; production and transmission of energy ; 


type of current; locomotives, motor cars. 


Technical and financial results obtained. 


Comparison with the results of steam traction. 


Preliminary documents. 


1** report (Switzerland), by Mr. E. 
Huser. (See English edition of the Bul- 
letin of October 1924, p. 1357, or separate 
issue | with red cover | No. 32.) 

2°° report (Sweden, Norway and Den- 
mark. (by Mr. I. OrverHom. (See English 
edition of the Bulletin of November 1921, 
p- 1934, or separate issue [with red cover | 
No, 44.) 

3™° report (Italy), by Mr. A. Donarrt. (See 
English edition of the Bulletin of De- 
cember 1921, p. 2175, or separate issue 
[with red cover] No. 48.) 


4" yeport (Holland and Great Britain), 
by Mr. J. J. W. van Loenen Marriner. 
(See English edition of the Bulletin of 
October 1921, p. 1441, or separate issue 
[with red cover| No. 32.) 


eth 


5’ report (America), by Mr. G, Grpps. 
(See English edition of the Bulletin of 
December 1921, p. 2091, or separate issue 
(with red cover} No. 47.) 


6" report (all countries, except Holland, 
Great Britain, Belgium, Denmark, Norway, 
Sweden, Italy, Switzerland and America), 
by Mr. Sasouret. (See English edition of 
the Bulletin of January 1922, p. 107, or 
separate issue | with red cover| No. 52.) 


7” report (Belgium), by Mr. E. Gerarp. 
(See English edition of the Bulletin of 
May-June 1922, p. 763, or separate issue 
[with red cover! No. 64.) 


Special reporter : Mr. E. Grrarp. (See 
English edition of the Bulletin of April 
4922, p. 731.) 


SECTIONAL DISCUSSION 


Meeting held on 20 April 1922 (morning). 


Mr. G. GIBBS, PRESIDENT, IN THE CHAIR. 


Mr. Van Loenen Martinet, vice-presi- 
dent and reporter. (In French.) — Gent- 


on question VIII. This question has 
been the subject of many reports as wel! 


lemen, we are commencing the discussion as of the special report of Mr. Ernest 


2a 


Gerard, which includes a general sum- 
mary and draws attention to some matters 
on which Mr. Gerard thinks that the dis- 
cussion may be of interest. 

I think, Gentlemen, that if we start 
the discussion on this question in gen- 
eral, we shall immediately fall into con- 
fusion and anarchy. I therefore propose 
that Mr. Gerard should read us his sum- 
mary and should state those points which 
he would like to hear discussed. We 
shall then be able to see whether the dis- 
cussion should begin on these points, 
whether some of them should be set aside, 
or whether others should be added to 
them ; and in this way we should settle 
the various points to be taken in the dis- 
cussion. 


(Mr. Gibbs, the President, having en- 
tered took the place of Mr. Van Loenen 
Martinet in the chair.) 


The President. —- Are the members 
here present in agreement to adopt the 
method of procedure indicated by Mr. Van 
Loenen Martinet. No opposition being 
manifested, I declare the latter’s proposal 
adopted and I shall ask Mr. Gerard to 
read his summary. 


Mr. Gerard, special reporter. (In 
French.) — Gentlemen, the yellow pam- 
phlet containing the special reports that 
have been sent in on all the questions 
submitted to the Congress having been 
lost in one of the I[talian railway stations, 
after having been for a long while on the 
way here, it was only possible to distri- 
bute it to you yesterday. These special 
reports give a summary of all the data 
comprised in the reports that have been 
drawn up on each question, and, in order 
to obtain an idea of the contents of these 
reports, it is only necessary to read the 
four of five pages of the special report 
in which they are summed up. 


I hope that the greater number of you 
will have been able, since yesterday, to 
look through my special report on ques- 
tion VII. 

I think it well to draw attention to the 
fact that the General Management of the 
Italian State Railways has pointed out that 
in the report on the question of electric 
traction drawn up by Mr. Donati (*), 
there appear opinions on the ventilation 
system adopted in many of the Italian 
tunnels. 

The Management thinks that the 
opinions set out by the reporter are of 
such character as to give the reader an 
unfavourable impression regarding this 
system, 

The Management adds that the artifi- 
cial ventilating installations in the tun- 
nels, arranged on the Saccardo system, 
have always worked with great regularity 
and have proved of very appreciable ad- 
vantage in working. 

It only remains for me to read the pro- 
posed resolutions and the list of questions 
which conclude this special report. 

As I have said, finally, this proposed 
list of questions is only an indication of 
the lines on which the discussion may 
take place and is in no respect limited. 
If therefore, after I have read it to you, 
any members desire to add any other 
questions, they are free to do so and we 
will begin in this manner by settling the 
programme to be followed in the discus- 
sion in such a way as to make it system- 
atic. 


Conclusion and questionnaire. 


The above general synopsis shows 
clearly that without wishing to limit the 


(4) See Bulletin of the International Railway 
Association, December 1924, p. 2210, 2™¢ column 
(page VIII-200 of the separate issue [in red cover], 
No, 48. 


sions of the ana icpeion to subje 


practical interest put forward by the “ 
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1, — From the statements of the re- 
porters taken as a whole concerning the 


relative value of the principal forms of 
energy applicable to the electrification 
of railways, we are inclined to conclude 
that the question « which is the best > 

will no longer be asked, but rather « un- 
der what circumstances should any one : 


of ager have preference >. 

2. — The point on which all the re- 
porters seem to agree, is the uselessness 
of standardisation of the current in the 
contact wire on account of the ease with 
which locomotives may be changed at 


the frontiers of the different countries. 


This question might raise discussions of 


a political nature which are against the an 


custom of the Railway Congress. 


3. — Does the argument, which does 


not accept as an advantage of the unifi- 
cation of any particular system of elec- 
trification on the two sides of a national 
frontier, apply where the question is one 
of two districts of the same country, dif- 
fering geographically, the one mountain- 


ous, ahounding in waterfalls, the other 
fairly flat and on the borders of which | 


changes are already being made from 
steam traction ? 

4. It is unanimously desired that 
the methods of compiling particulars re- 
lating to economy should be standardis- 
ed, not by a system of book-keeping of 
each electrified group, but what might 


be called by an international account. 


We hope that at table of comparative 
financial particulars will be discussed at 
a sectional meeting. 


It would be convenient to adopt for 
this purpose a common standard | by 
which all particulars and results both 
technical and financial can be Legea tars 


detail of gee wo rhe 


The Prien a 1 Hecate the diseus- it 
sion open. tS Neneeeaitiad 


Moe, 


Sir Henry Siete Midland Ra 
England. — I should like to know if it is 
proposed to have a general discussion or 
whether the section is to discuss the sub-— 
ject point by point? 


The President. — I think t at the diss ta 
cussion should be limited to the general 
questions, such as adaptability. of electric | 
traction, Deere’ 0) i 


energy pagpiys ete. 


the section would lose its tinh if it en- 


tered into the discussion of questi 


a seduced ae 
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The President. — | consider that the 
summary presented by Mr. Gerard should 
serve as a basis for discussion, but, as 
this summary has not been submitted to 
the other reporters, the latter would pro- 
bably like to confer together and examine 
Mr. Gerard’s proposed programme. 


Sir Henry Fowler. — | think that, so 
as to have some order in the discussion, 
the points treated in the summary report 
of Mr. Gerard should be examined suc- 
cessively. I propose that we discuss the 
conclusions of this report paragraph by 
paragraph and | ask that the section be 
consulted on the adoption of this pro- 
cedure. 


— Sir Henry Fowler’s proposal was 
adopted. 


The President. — I declare, in conse- 
quence, that the discussion on para. 
graph 1 is open. 


1. — From the statements of the re- 
porters taken as a whole concerning the 
relative value of the principal forms of 
energy applicable to the electrification 
of railways, we are inclined to conclude 
that the question, < which is the best » 
will no longer be asked, but rather « un- 
der what circumstances should any one 
of them have preference >. 


Mr, Semenza, Ministry of Public Works, 
Italy. (In French.) — I wish to point 
out that paragraph 1 does not allude at 
all to the economic aspect. I think that, 
so far as the technical point of view is 
concerned, we can say to-day that all the 
systems are good, or have been brought 
to the same degree of perfection. 

The question of the value of a system 
is actually, as it is stated, a question of 
local conditions, but it is also an econ- 
omic question. I propose that this should 
be added in this paragraph. 

I wish to make a suggestion to help the 


proceedings. The Italian members of the 
2" section, while maintaining their right 
to use their own language, are quite will- 
ling not to insist on the translation into 
Italian of the whole of the discussion. 
By this means time will be saved and the 


discussion rendered easier. 


The President. — If we are agreed, 
remarks offered in ‘English and in 
French will no longer be translated into 
Italian. (Assent.) 


Mr. Lanino, Minister of Public Works, 
Italy. (In Italian.) — In my opinion, 
Gentlemen, it is not possible to separate 
the technical from the economic point of 
view. I think, moreover, that the two 
sides of the problem have been already 
set out in the abstract proposed - by 
Mr. Gerard, and. that this abstract should 
be understood in the sense that it 
is not a general solution that must be 
sought, but that the technical and econ- 
omical points of view must be considered 
in each particular case. 


Mr. Gerard. (In French.) —- Gentlemen, 
those amongst you who have attended the 
previous congresses, and particularly the 
Congress held at Berne in 1910, will re- 
member the very lively discussions — 
I will not say violent because technical 
men generally are not violent (laughter) 
-— in any case the discussions that in- 
volved some heat, which took place on the 
question of the general adoption of single- 
phase current, of three-phase current or 
of multi-phase current. These was then 
a tendency to try to find whether it was 
not desirable to adopt a single type of 
current for the electrification of the large 
European railway systems. 

At one time continuous Se had 
been definitely condemned on the basis 
of the formula which showed that the 
loss by heating was proportional to the 


installation of cables of pr 
_ meters and weights. 3 

Thanks to the great progress that ; 
been made in the construction of moto 
which has enabled high voltage conti- 
nuous current to be used, other ideas « best 
have come to be considered. However vantages 
this may be, at the time to which I have i 
alluded, there was a tendency to adopt a 
particular kind of current, to the exclu- 
sion of continuous current. — 

I think that this tendency to endeavour 
to standardise the use of a particular 
kind of current does not exist to-day. 
At least this is my opinion, and I submit 
it for the consideration of the section. 
I will ask, therefore, if there is any one ,., 
who will now argue for a universal stan-— 
dardization of a particular type of cur- 
rent? My i impression is that the reports 
that have been sent in on Question VIII 
‘do not lead to this conclusion, but that 
they point to the contrary, that is to the © 
conclusion that there are actually three 
types of current equally suitable accord- 
ing to the circumstances. Such is the 
~ progress that has been made since the 
Congress held in 1910, and such is the 
opinion expressed in paragraph 1 of the 
conclusions that are proposed; as Mr. La- — 
nino has very well stated, it is a question © 
not only of the technical, but also of the | 
economical point of view, 


to those existing in 
WE mide ' 


pulhan fine: of ine Sdn ‘towns, tc 
this. os ae t a wee conclusions 


the Pane a ‘of ea aloeieititan eo 
will be probably made at 1500 volts. 
I should like to point out here that, 
under certain conditions, there is erent 
economy in adopting, even for traction — 
on suburban lines, a higher voltage and ~ i 
M. Huber, reporter. (In French.) — _ that, although a tension of 1500 volts — 
Gentlemen, paragraph 1 of the conclu- has been adopted and recommended by | 
sions appears to me to present no danger the commission of whom I have spoken, 
and to be perfectly acceptable. It does one of our railways, the South Easte 
appear to me, however, that it will be & Chatham Railway, is going | to electrify 
necessary to modify the wording and to its lines with a tension oe 3 3 0 0 
specify that, in selecting the best system 
to suit any given conditions, there may 
be as many different conclusions as sir 
are particular cases. The truth of this 
remark has been, I think, borne out com- 
pletely in practice. — But the matter of in- 


+ 
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great lines. The Brighton Railway had 
commenced, twelve years ago, to apply 
the alternating current at the time when 
this system was more or less in its in- 
fancy. It actually continues to apply it 
because it is a question of great distance. 

I therefore believe that it would not 
be possible to say anything else but what 
paragraph 1 says. The choice of a sys- 
fem depends on the conditions in which 
it must be applied, on the first costs and 
working expenses. In each country, each 
case should be examined apart. 


Mr. Gerard. (In French.) —- Sir Philip 
Dawson has, I think, encroached a little on 
the discussion of paragraph 2 and, at the 
same time, he has given a construction 
to paragraph 1 which is not quite the 
same as that given by myself and which 
has been so clearly accepted by Mr. Huber. 

As Mr. Huber has said, paragraph 1 is 
rather non-committal, which is just as 
well in the case of a Congress in which 
too rigid conclusions are generally avoid- 
ed. This summary should rather be 
considered in connexion with the proce- 
dure at previous congresses. At these, as 
I have just mentioned, the question was 
put in these terms: Must continuous 
current be definitely excluded? And, in 
the previous congresses, some speakers 
advised this exclusion and only took into 
consideration alternating current in its 
two forms. 

It is particularly in this respect that 
progress is shown at the Rome Congress. 
To-day it is not a question of knowing 
whether one form of current should take 
the place of the others; it is a question 
of finding what are the conditions to 
which the three types of current that are 
at. present held in favour by technical 
men are best adapted. 

I think that the previous speakers have 
agreed in asking that the words « tech- 
nical and economic » should be added 


to this paragraph. I do not see any dis- 
advantage, but the contrary. Nobody 
appears to have asked that. the solution 
of the question should be made subor- 
dinate to technical considerations. alone, 
and I think, therefore, that we should 
adopt this addition unanimously. 


Mr. Sabouret, reporter. (In French.) — 
I am entirely in agreement with the 
opinion expressed by Mr. Huber on the 
interpretation which should be. given to 
paragraph 1 and I confess that I am also 
entirely in agreement with that which has 
just been given by Mr. Gerard. In fact, 
as Mr. Huber has said, it is no longer a 
question of knowing whether, on a parti- 
cular line, any one system is preferable 
to any other. We are now concerned 
only with general schemes and we are 
only considering railway systems. 

For a certain line a certain type of 
current will be preferable; for a certain 
other line, on the other hand, a different 
type of current would be better suited. 
But it is not possible to say that all these 
systems can be indiscriminately mixed up 
with one another. It is therefore neces- 
sary that, if not for a whole country, at 
least for a particular region, a selection 
should be made of a single type of current 
which may not be the best for each of 
the lines under consideration, but which 
will be the most suitable for the whole 
group of lines. The question is therefore 
very much more complicated than it 
would appear to be from the wording of 
this paragraph. 

Yo know that in France, the question: 
has been examined from the point of 
view of extreme unification : it has been 
accepted that only one type of current 
shall be used for all main line electrifi- 
cation schemes. Furthermore it has been 
decided. that the primary distribution 
lines for current shall be also arranged 
of a uniform type. This method of pro- 
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in quite different terms. 


rs 


Mr. Gerard. (In Freee ) me I should 


like, Gentlemen, to say a few words in 
reply to Mr. Sabouret, who, like Sir Philip 


Dawson, has encroached, I think, on the 


discussion on paragraph. a : 
I wish to remind you, for the third 


and probably the last time, that the Rome 


Congress has to-day before it three trac- 


tion systems, and that it is not discussing — 


the question of ascertaining whether one 
of these three systems should be elimin- 
ated on account of the technical or econ- 
omical disadvantages which it may pos- 
SESS 


to be discussed will be that of knowing 
to which conditions of railway working 
is any one of the three favourite systems 
best adapted. I wished to draw up para- 
graph 1 with this in. view. Perhaps my 
wording has not been sufficiently clear, 
but that is what I wished to express. 
Paragraph 1 covers both the technicai 
and economic points of view in respect 
that to-day there is a choice between the 


three systems and that this choice may 


be influenced by local conditions. 


Mr. Sayers, Great Central & Midland 
Joint Committee, England. — In the ex- — 


amination of paragraph 1, it is in my 


opinion impossible to neglect the ques- 


tion of the induction on small current 


telecommunication lines from the traction ; 1 


contact wire. — ij Gs pea 


sill be electrified eee A the niga: 
suitable system, but that it is necessary 
to consider the whole, and that, under 
these conditions, the question must be put 


that all are to be taken into con- 
sideration and that it is probable that, — 
in different countries, the only question — 


mary is made of the opinions ‘expressed = 


ithe be but Bae to pete cases ead 


unlicgs we 


in favour of the continuous current s 
tones! tel rhe hae oe 
Mr. a Loenen mabe aes (in ae 
French.) —- Gentlemen, I should. likettos 2 
propose a slight modification i in the word- 
ing of paragraph 1 as put forward by 
Mr. Gerard. I should. say : « Tf a sun 


concerning the relative value of the chief 
forms of energy that can be applied 15 
the electrification of railways, one is led | 

to the conclusion, when it is a question of 
the electrification of a whole railway sys- + 
tem, that the question is no longer that 
of ascertaining which of these forms 


wieali points of vie 


Mr, ced 
we are in agreem aay 


eo ae 


Mr. Huber. (In French.) —- Gentlemen, 
we are about to adopt a conclusion which 
recognises that the choice of a particular 
system for the electrification of a rail- 
way should depend on the special con- 
ditions applying to the whole of that rail- 
way system. As I have already stated 
I am in agreement on this point. 


In reply to Mr. Sayers I wish to make 
it quite clear that we find ourselves, in 
Switzerland, under conditions which are 
perhaps quite special in their relation- 
ship to the conductors of weak currents 
that run alongside the tracks. Actually 
we have also a mass of conductors carry- 
ing weak currents running alongside our 
railway lines, but very often these con- 
ductors are so near to the railway that 
it is absolutely necessary to move them 
to a distance in order to erect the contact 
wire, and this has been quite independent 
of the type of current adopted. TI do not 
know whether these special conditions are 
also to be found on other railway sys- 
tems, but I do think it necessary to state 
that they cannot be passed over in si- 
lence when the single-phase electrifica- 
tion of the Swiss railways is mentioned. 


It is true that the expense incurred in 
the changes that have to be made to the 
conductors of weak currents is of con- 
siderable magnitude. But notwithstand- 
ing this the telegraph and telephone 
Administration finds it to its own 
advantage as well as to that of the rail- 
way Administration. Very often, in fact, 
the telegraph and telephone Administra- 
tion is afforded a good opportunity for 
re-arranging its conductors, increasing 
their capacity, replacing overhead lines, 
which are costly in upkeep and more 
difficult to work, by underground con- 
ductors which are at the same time more 
economical and reliable, etc. The rail- 
way Administration also finds this to its 
advantage, because taking into account 


the whole of our railway system, the 
single phase type of current costs less, 
both in cost of installation and in cost 
of working. I will admit nevertheless 
that this particular state of affairs in 
Switzerland is not necessarily capable of 
standardization, although Mr. Gibbs, in 
his report, arrives at a similar conclusion 
by comparing the first cost of installa- 
tion of continuous current with that of 
single phase current. 


Mr. Rennes, Andalusian Railways. (In 
French.) — In Mr. Ernest Gerard’s 
special report there is a table of electri- 
fied railways in which two lines are 
mentioned in Spain, one 13.7 miles long 
and the other 34.2 miles long. The first 
is the only one running at present, the 
second heing only a proposed line. 

With regard to the disturbances pro- 
duced in the telegraph circuits by alter- 
nating current, the Andalusian railway 
company has tried and adopted with 
success, for a portion of the Santa Fé 
line (extended from 13.7 to 18.6 miles 
the solution of the problem effected by 
replacing the earth return of the tele- 
graph circuits by an overhead return 
wire carried on the existing poles. The 
earth ends of this wire are taken several 
hundred metres on the one side and on 
the other side of the beginning and the 
end of the alternating traction current 
conductor. 

Special precautions have been taken for 
insulating the telephone apparatus and 
the telephone wires running alongside 
the line. 


The President. — With your permis- 
sion, I desire to offer a suggestion 
regarding conclusion No. 4, as stated in 
M. Gerard’s paper. It seems to me that 
the wording might be made a little 
clearer. I think it is intended to say 
that no one system of electric traction 


can be recommended as « standard » for 
all situations, but that the local condi- 
tions should guide in the selection of a 
system. If the Congress can arrive at 
such a conclusion it would, I think, be 
very useful in heading off attempts 
which have been made to eliminate pro- 
gress in the development of two or more 
very useful systems by premature stan- 
dardization of any one system in its 
present stage of development. 


Mr, Sabouret. (In French.) — I should 
like to propose a wording slightly dif- 
ferent from that which was submitted to 
us just now. I should make no change 
at the beginning of the paragraph; I 
should only change the last two lines 
which I should word as follows: « but 
only to find which is best suited for a 
given group of lines requiring to be 
electrified on a uniform system ». 

The whole of the difficulties arise from 
the fact that, in a group of lines, some 
of the lines have quite different cha- 
racteristics from others. It is necessary 
to- make a selection, taking one with 
another; in order to ensure the choice 
of that system which is most suitable, 
not to each individual line, but to the 
whole group. 

In this wording I set aside completely 
a comparison of the systems with one 
another from an abstract point of view. 
I merely state that these are questions of 
kind which do not enter into considera- 
tion for a particular line, but for a 
definite group of lines, the problem of 
which is quite different and greatly in- 
creases the difficulty of selection. 


Mr. Gerard. (In French.) — I do not 
agree with Mr. Sabouret. When we 
discuss paragraph 2 he can bring for- 
ward his arguments in favour of the 
standardization of a system over any par- 
ticular large railway system. I have just 


submitted to the President another word- 
ing which appears to me to define the 
limits of the question rather better. The 
sense of paragraph 1 is this: to-day no 
particular system is the best under all 
conditions. Now I think that this is also 
the idea which Mr. Sabouret has in mind. 


Mr. Sabouret. (In French ) — It is 
moreover what I have just said. 


Mr. Gerard. (In French.) — There is 
no other difficulty than that of selecting - 
which of the types is actually best adapt- 
ed to the circumstances under conside- 
ration. 


Mr. Lanino. (In Italian.) — The pro- 
posal of the President, who has spoken 
of standardization, tends to carry the ques- 
tion on to ground which is purely electro- 
technical, rather than on to that which 
concerns railways. Mr. Gerard’s proposal 
fulfils exactly the conditions of the pro- 
blem when it refers to the railway point 
of view. It is the same question which 
we set ourselves in - Italy, twenty-five 
years ago, when we began to consider the 
problem of electric, traction. We con- 
sidered it from the point of view of rail- 
way working rather than from the point 
of view of application of the use of elec- 
tricity. 


The President. — It is not the railways 
who ask for standardization; they on the 
contrary, desire further perfection of 
systems before standardization. 


Mr. Lieb, Secretary of State, United 
States of America. — I speak in the name 
of the producers of electricity for com-. 
mercial purposes and also for the rail- 
ways. . 

Everything that the railway delegates 
have said from their point of view, may 
be equally repeated: by commereial com-. 
panies concerning: the generation and the. 
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production of ihe electric current as far 
as they are concerned. 

I wish to assert that for commercial 
companies whose business is the gener- 
ation and the production of current, no 
difference exists, between the two points 
of view and that our companies are ready 
to supply railways with the current which 
they desire, with the requisite characteris- 
tics, leaving the railways perfectly free 
to choose the system they prefer, because 
we are in a position to supply them what 
they want and do not wish in any way 
to influence their choice. (Applause.) 


_ Mr. Parodi, Paris-Orleans Railways. 
(In Italian.) — I should like to ask 
Mr. Lieb if he is ready to supply current 
at 15 or 50 periods at the same cost. 


A Delegate. (In French.) — That is 
not the question. 


_ Mr. Parodi. (In French.) Mr. Lieb 
lias said that he would supply current of 
any periodicity; if the costs of current 
at 145 and at 50 periods differ, this will 
have an influence on the selection of the 
type of supply for the track; it is for this 
reason that I raised the question. 


The President. -— I consider the dis- 
cussion of paragraph 1 has been suffi- 
ciently prolonged and that the section 
could now pass on to the discussion of 
paragraph 2. | think it will be difficult 
in a general meeting to arrive at the exact 
wording of the paragraph; I, therefore, 
propose te have the sense of the meeting 
incorporated in a resolution to be prepar- 
ed by the reporters upon the subject 
after the meeting, and submitted for ac- 
tion by the section at tomorrow’s session. 


Mr. Gerard. (In French.) -— I propose 
that the discussion on paragraphs 2 and 3 
be taken together. . 


The President. — In effect, I think that 


paragraphs 2 and 3 are connected with 
one and the same subject, viz., the utility 
of adopting one standard on the two sides 
of a frontier or in two distinct regions 
of the same country. I therefore place 
under discussion paragraphs 2 and 3, as 
follows : 


2. — The point on which all the re- 
porters seem to agree, is the uselessness 
of standardisation of the current in the 
contact wire on account of the ease with 
which locomotives may be changed at 
the frontiers of the different countries. 
This question might raise discussions of 
a political nature which are against the 
custom of the Railway Congress. 

3. — Does the argument, which does 
not accept the necessity of the unifica- 
tion of any particular system of electri- 
fication on the two sides of a national 
frontier, apply where the question is one 
of two districts of the same country, 
differing geographically, the one moun- 


tainous abounding in waterfalls, the 
other fairly flat? 
Mr. Gerard. (In French.) — In my 


special report I have pointed out what is 
in quesuon in paragraph 3. In France 
one single system has been adopted for 
the whole of the country. I have asked 
whether any examination should be made 
as to whether, in a country of such an 
extent and comprising regions which are 
absolutely different, both in natural cha- 
racteristics and in sources of production 
of electricity by hydraulic power, it 
would not be advisable to consider the 
following question : is it necessary, in a 
large country such as France, to standar- 
dize, by adopting a single system for all 
applications of electric traction? 

On the other hand, I have drawn 
attention to the fact that in Italy much 
more breadth of view has been shown 
and the application of various systems 


ane 


‘Mr. Guncnees (In French.) se24]V ane 


should be cut out. 
I think it would be better to argue from 


“ines consideration of ‘particular. cases” 


rather than by basing an opinion on 
general questions : this will be the way 
to arrive at a better understanding and 


I am accordingly going to speak about. 


the Orleans railway system. The Orleans 
Railway Company, extends from Paris 
to Toulouse, its southern extremity 
435 miles away, and it is proposed to 


electrify the whole of the main line 


from Paris to Toulouse, and the whole 
of the branches running from the south- 


ern end; the total length to be dealt with — 


will exceed 41580 miles. On the first 
half of the 435 miles of the main line, 
the line runs through country which is 
quite flat and some distance from any 
water power. On the other hand all the 
southern lines serve a mountainous 


region that is rich in waterfalls. Was 


it advisable to apply to the northern 
section a different system of traction to 
that used for the southern section? We 


have not thought so and we have decided 


in the negative. 
When the question is examined close- 


ly, excellent reasons are found for justi- 


fying standardization. To supply the 
whole length of about 2 175 miles of line 


which it is proposed to electrify, we 


have at our disposal two sources of 
power. The first is derived from the 


convenient sources of water power in the 


southern district; the second, or auxi- 


‘that it may be possible to be driven into | 


quite in agreement with Mr. Gerard over 
the wording of paragraph 2 which no one — 
has raised objection to; but I am, on the 
other hand, in complete disagreement — 
with him over paragraph 3 avnies I, ask 
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select such a type of current as the con- 
tinuous current at 1500 volts for the 
electrification of their railway system. 

Nor do I desire that any false impres- 
sion should be produced by the meaning 
of paragraph 3, which Mr. Sabouret pro- 
poses should be cut out and which I ask 
may be retained. The following are the 
terms of this paragraph. 


If the particular case of the Orleans 
Railway Company is considered, Mr. Sa- 
bouret has just pointed out to us that ‘it 
has knowingly adopted a single type of 
current for traction. But some time ago, 
I was over the Midi system on which, 
for local reasons, the single phase type 
of current had been adopted and I asked 
myself why this type of power transmis- 
sion was being given up. Was it for the 
simple reason that the other railway 
systems were adopting a _ different 
system? Frankly, | do not yet see the 
economic or technical conditions which 
led the management of this railway 
system to give up a type of traction that 
had previously had a great attraction for 
them, so great in fact that they had made 
systematic trials of it on a large scale. 


If we start from the point of view that 
it is advisable to avoid changing locomo- 
tives, I would draw attention to the fact 
that in a small country like Belgium, the 
Luxembourg line for example, which has 
very varying gradients, giving a saw- 
tooth profile, is run over by steam loco- 
motives which work almost exclusively 
on this part of the railway system. If, 
even with steam traction, we have actual 
change of locomotives at those points at 
which the character of the railway system 
changes, still more may such changes be 
required with electric traction, and it is 
for this reason that I have raised the 
question : is it necessary to standardize 
a system of traction over the whole area 
of each country? 


On account of the natural configura- 
tion of the country there are large rail- 
way systems which present radical dif- 
ferences, such for example as those that 
exist between the Midi Railway system. 
which runs through a mountainous dis- 
trict with numerous waterfalls, and the 
numerous railway systems of other parts 
of France, where there are no waterfalls 
and where the ground is flat. 

Would it be maintained that the 
French Northern Railway system for 
example should necessarily be electrified 
with the same type of current as the 
Midi Railway system? Is there any 
reason whatever, either technical or — 
economic for so doing? Is it not pos- 
sible, on a railway system like that of the 
Midi, to find those conditions that have 
led our Swiss colleagues to adopt the 
single phase current? Do the telegraph 
wires play the same part in both cases? 
In these mountainous countries, would it 
not be better to modify the installations 
of the telegraph and telephone conductors 


rather than adopt the continuous 
current? This I think covers the ques- 
tion. 


Sir Philip Dawson. -— Mr. President, 
it seems to me that paragraph 3 is in 
reality nothing but a detail of the prin- 
ciple set uot in paragraph 1. If therefore 
we adopt this latter paragraph, para- 
graph 3-which is only a particular case 
of same, has no longer any « raison 
d’étre ». 


Mr. Van Loenen Martinet, reporter. (In 
French.) — In the first instance I should 
like to put a question to Mr. Sabouret. 
From the fact that the Orleans Railway 
Company desires to standardize the power 
distribution over the two districts of its 
railway system that are to be electrified, 
districts which differ greatly, perhaps, 
from the traction point of view, it does 


form sn ‘of eae eee should. ha e. 


decided the Orleans Company to adopt. cam 


the same type of current for the two. Oe 3 


tions of its railway system. 3 


Starting with the same primary type 


of current supply many technical or econ- 
omical questions may lead to the adop- 
tion of one or another type of traction 


eurrent. In this connection I draw atten- 


tion to the following point. We know 


that one of the great advantages of elec- 


tric locomotives, is that they can be driven 


-by any member of the staff, and that 
they can therefore be run over very great — 


distances. It may therefore happen that 
there are reasons for using two types oi 
electric traction on the same railway sys- 
tem, but on the other hand, the fusion 
of the two types into one single type, in 
order to enable the locomotives to run for 
very great distances, has such advantages 
that they outweigh those of the other ar- 
rangement. a0 


It appears to me, theretive that para- 


graph 3 is of such a general nature that 
it would be better, in my opinion, not to 
discuss it any further. 


Mr. Lanino. (In Italian.) — On the 
first point I think that it is not only the 
contact line that must be considered, but 
also the make-up of the trains that arrive 
at the frontier stations. 

In the railway service carried on dur- 
ing the war, we have recently seen a case 
that was remarkable and interesting in 
the highest degree; it was the arrival at 


Modane station of military trains coming — 
‘from France and continuing their journey — 


in Italy. The trains that arrived from the 
French’ side hada. ‘high potential. — It 
was ‘possible to-overeome this serious dif- 


fieulty — which was a difficulty in rail 
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point of view of industry. It therefore 
becomes necessary to look, as closely as 
possible, at a concentration of all the 
power-supply services. 

I agree with what was said by Mr. Lieb 
(perhaps not so much on account of the 
reference he has just made to it, as on 
account of the allusions to some reports 
proceeding from his own country), by re- 
marking that myself, who have been 
for twenty-five years one of the most con- 
vinced partisans of the three-phase sys- 
tem — having taken part in the first in- 
stallations of the Valtellina line —— have 
been forced to come to the conclusion 
that for southern Italy, in consequence 
of the necessity for concentrating all the 
supply services, and that of transport in 
particular, it would be necessary to take 
into consideration the transformation of 
this system itself. 

Now, since we have the line from Rome 
to Sulmona and to Castellamare which 
cuts our country into two quite separate 
parts even for locomotive working, the 
two problems may be considered as being 
quite distinct. 

The State railways are, in fact, con- 
sidering the problem of making a trial of 
three-phase current at 50 periods in 
southern Italy; that it is to say of three- 
phase current of the type supplied for in- 
_ dustrial purposes. (Applause.) 


The President. — I consider that the 
discussion on paragraphs 2 and 3 may 
be closed, the vote on these paragraphs 
being put off till to-morrow morning’s 
sitting. Discussion on paragraph 4 will 
now be taken up. 

4. __ It is unanimously desired. that 
the methods of compiling particulars re- 
lating to economy should be standardis- 
ed, not by a system of book-keeping of 
each electrified group, but what might 
be called by an international account. 
We hope that a table of comparative 


financial particulars will be discussed at 
a sectional meeting. 

It would be convenient to adopt tor 
this purpose a common standard by 
which all particulars and results both 
technical and financial can be equally 
measured, for example, by virtual ton- 
kilometre which is equivalent to a ton- 
kilometre on a straight level line. 


fr, Duer, Pennsylvania System. — 
I desire to present a few considerations 
relating to the precautions taken against 
the effects of induction on my system. 


The President. — This subject is out- 
side of the question under discussion; 
you will have an opportunity to discuss 
it later. 


Mr. Duer. —— | would draw the atten- 
tion of the section to the difficulties of 
establishing an International Bookkeeping 
System, which would allow of properly 
comparing the different electrical sys- 
tems. I think that the problem is diffi- 
cult to solve. In my country, where dif- 
ferent kinds of electrification have been 
applied, difficulties’ have been met in 
comparing them, because those who made 
the comparisons did not always follow 
the same plan, nor look at the problem 
from the same view point. In any pro- 
gram which is drawn up, the different 
conditions surrounding each electrifica- 
tion would have to be taken care of, so 
that in the results consideration would 
be given to these conditions. As an ex- 
ample, in cases of partial electrification, 
it would be very difficult to separate the 
part of the system which is electrified 
from the part which is not. This is one 
of the sources of difficulty which I have 
in mind. 


Sir Henry Fowler. — I wish to draw 
the attention of the section to the term 
« virtual ton-kilometre ». I can say from 


at no definite conclusion on any point 
that depends on this unit of measurement 
of work. 


Mr. Parodi. an ole ) — I am en- 
tirely in agreement with Sir Henry 
Fowler on the difficulty that exists in 
making use of the virtual ton-kilometre 
unit which has not got a perfectly clear 
meaning at the present time. I recall, 
that, in experiments made on the Penn- 
sylvania Railroad, it has been found that 
the resistance of the load hauled is a 
function of the weight of the train haul- 


ed, rather than of the speed. For normal > 


speeds of goods trains, the resistance of 


a vehicle to rolling bears a relation to 
its weight which, if plotted, would form 


a straight line. It follows that, when the 
weight increases, the resistance per ton 
decreases very rapidly. The notion of the 
virtual ton-kilometre, as it is understood 


in Italy and elsewhere, has not a definite 


meaning and therefore cannot be used 
without further definition. 


Mr. Huber. (In French.) — Para- 


graph 4 appears to me to be of great 
interest and of extreme importance, but 
it seems to me that the question is at the 
same time both very. difficult and very 
simple. 

The virtual ton-kilometre is of course 
only an approximation which is a little 


more accurate than the ton-kilometre. of 


Thus, the Bellinzona-Erstfeld line. which 


is only 110 km. (68.4 miles) Jong mea- 


: and the ™ ‘al ton-kilometre. 


authors should supply their ‘nformation -_ 4 


been in the habit of doing. — 


Now Mr, Murray, in his Reporte 


ne the areatiel of Dacia and curves, ir 
there are many other variable quantities 
which must be taken into account. To 
quote only one of these points, the re- 
sistance of a train varies with its speed, 
and in addition to this point there are 
- many others, and I think we can arrive ~ 
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with greater exactitude than they have .: ; 


Thus, for example, Mr. Gabsieragt in x 
the report which he has prepared, shows. ae 
that the consumption on the Chicago- 
Milwaukee is 26 watt-hours per _ton-ki- 
lometre (42. 5 watt-hours nee coe h 
ton-mile) hauled. Qs 

This figure is the same as da given 
by Mr. Mauduit in his « Report of the | 
investigating Committee to the higher 
Council of Public Works, on the electri- 
fication of main lines of railway ». 
This figure of 26 watt-hours per ton-— 
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« A super-power system for the district 
between Boston and Washington », 
gives the consumption on the Chicago- 
Milwaukee as 22.6 watt-hours per total 
ton-kilometre (37 watt-hours per total 
English ton-mile), an amount of energy 
which Mr. Murray states had been care- 
fully measured at the supply terminals 
from the sub-station. In the first case, 
the losses in the sub-stations are includ- 
ed in the figures given; in the second 
case they are not included. This makes 
a great difference and there must be 
some error which I cannot explain. 


I should not like to take up your time 
further on this subject, but I think 
there ought to be no doubt whatever on 
such a point as this. Neither Mr. Mauduit, 
nor Messrs. Japiot and Ferrand, nor 
Mr. Sabouret, give the efficiency of 
the sub-stations, an efficiency which 
Mr. Murray shows as averaging 83 %. 
This efficiency is given by Mr. Murray 
with the reservation that the figure had 
been supplied to him by the officials of 
the Chicago-Milwaukee line. Now such 
a figure for the efficiency of a station 
with motor transformers even with syn- 
chronisers and two generators, is absolu- 
tely an improbable one. 


There should not be the least doubt 
as to the sense in which these data are 
to be taken. If there were no doubt it 
would not be necessary to_give conven- 
tional co-efficients. We are technical 
men; we know very well how to handle 
figures when we know how they are to 
made up, but it appears to me that 
instead of discussing proportions and 
conventional co-efficients, it would be 
better to make sure that all the data 
given have been so obtained that they 
are not subject to any doubt. If we can 
arrive at this result it will not be neces- 
sary to introduce various kinds of ton- 
kilometres, etc. 


Mr. Sabouret. ‘In French.) — My re- 
port says definitely, on page 224° (') 
that the consumption on the Rocky- 
Mountain line is 26.8 kilowatt hours per 
1000 ton-kilometres (43.8 kilowatt hours 
per 1000 English ton-miles) hauled, the 
energy being measured on entering the 
sub-stations. 


Mr. Gerard. (In French.) — Gentle- 
men, I am thoroughly in agreement with 
the previous speakers that the virtual 
ton-kilometre should not be retained 
absolutely as a basis for all the data. 
I would however, remark that a well- 
known French authority, Mr. Baume, the 
bridges and roads engineer, has written 
a work in which he has compared the 
actual cost on the various French rail- 
way systems by reducing the different 
lines to what he terms their virtual 
lengths and that he has found that the 
costs of working are directly proportional 
to the virtual lengths. The virtual 
length is therefore a method of reducing . 
the rising and falling gradients and the 
curves to a definite length of level 
straight line. This unit has come into 
general use in the science of traction, 
and I think no one can take exception 
to it. 

Of course the make-up and the speed 
of the train may have some part in this. 
Also I should not insist for a moment 
on the adoption of the virtual ton-kilo- 
metre as the sole unit. As Mr. Huber 
has said, if it were possible to obtain 
data of perfectly definite value, and if 
care were always taken to state that 
which is intended to be specified as the 
basis of consumption, no errors would be 
made like those which I made in my 
report by making a statement which 
Mr. Huber would not have made by as- 


(4) See Bulletin of the International Railway 
Association, January 1922, p. 116. 
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It is therefore always: necessary to 
specify with great care exactly what is 


given in the data. But 1 am not in 
despair of finding a method for esta- 


blishing all these data on a common 


basis, because this has been done for all 


sorts of subjects that have been sub- 


mitted to scientific investigation. 
It is useless for me to dwell upon this 
point at this late hour, but I think that 


some sort of standardization is required. 


I do not insist that it should be the 
Halts ton-kilometre, but I do think it 
desirable that we should find a 


abate 


The President, =e feel that [ sigan 
warn the members against expecting too 
much from « standard account-head- 
ings » applied « internationally ». As 


will be seen from my report on Subject 


VIII: « Electric Traction », it is extre- 


-mely difficult to draw correct conclu- 


sions as to relative operating costs . 
between steam and electricity on the 
same railway; it is more difficult to 
make the eee between different 
railways; and I should regard it impos- 
sible to arrive at any useful conclusion 
by comparing operating costs of railways . 
in different countries using, as they do, 


different types of rolling equipment, — 


train loading, speeds, etc. However, I do 
not mean to say that a standard form of 
keeping accounts would not be interest- 
ing and useful for some purposes; as 
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question turned on the fact that in the 
one case the temporary. servants were 
taken into account and in the other they 
were left out. 

It is therefore not a case of a particular 
problem for this section but of a problem 
of much more general range. Moreover, 
in my position: as President of the 
College of: Italian. Railway Engineers, 
I have been engaged in a discussion with 
the President as to whether there is not 
adequate reason for making this problem 
the subject of a question, that is to say 
whether the Permanent Commission 


would not think it within its power to 
take the initiative in full session, at a 
future Congress, with a view to studying 
the question of the definition of funda- 
mental units, with the object of obtaining 
precise statistical particulars such as 
would lend themselves to purposes of 
comparison. 


The President. — As the hour is now 
advanced, I propose that we postpone 
further discussion until tomorrow’s ses- 
sion. The meeting stands now adjourn- 
ed. 


Meeting held on Friday 24 April 1922 (morning). 


Mr. G. GIBBS, PRESIDENT IN THE CHAIR. 


. The President. — We now resume the 
discussion of paragraph 4 of the con- 
clusions in Mr. Gerard’s special report. 


Sir Henry Fowler. —- I propose that 
this paragraph be replaced by the follow- 
ing : 

« Tt is desirable that the methods of 
keeping and supplying technical and 
economical information on electric trac- 
tion should be defined and standardised, 
and with this in view, the section suggests 
that this point be referred to a special 
committee of the Association. This com- 
mittee should draw up very fully the de- 
tails governing each point so that in 
future as full a comparison as possible 
may be made by means of figures ab- 
solutely comparable. » 


This I think has the same meaning as 
the paragraph proposed by Mr. Gerard, 
but has I believe the advantage of not 
mentioning an absolute unit such as the 
virtua] ton-kilometre, which has not, up 
to the present time, been clearly defined. 


Mr. Gerard. — I am completely in 
agreement with Sir Henry Fowler in his 
proposal as to the manner of wording 
the paragraph and I hope that the Per- 
manent Commission will accept his pro- 
posal and carry it out. 


The President. — Sir Henry Fowler’s 
proposal is then adopted and will be 
taken into account by the reporters in 
the wording of the definite conclusions. 

The discussion on paragraph 5 is now 
open. This reads as follows : 

5. — Is the longitudinal catenary sus- 
pension preferable to the simple trans- 
verse suspension, technically and econo- 
mically ? 


Mr. Pattison, Illinois Central Rail. 
road. — The attention of the section is 
drawn to the necessity of providing two 
contact. wires in certain cases. In my 
opinion, for tensions as low as 1500 and 
3 000. volts, it is necessary to have a 
double contact wire in order to permit 
the collection of the current required by 


quires the use of bv0 wires: for” 
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For multiple unit fue when several 
collectors are in contact with the con- 


“ductor, this duplication of contact wires 
may not always be necessary. oe 
On the other hand, for coneibe 6! 


41.000 volts or higher there is no need 
of duplicating the line even for the — 


heaviest locomotives. I must add, how- 
ever, that my remarks are not to be con- 


sidered as the result of recent definite — Thi 
experiments by the railroad I. represent, 


but as a conclusion resulting from in- 


vestigations and studies that T have made. 


‘Sir Philip Dawson. — On the Bhigttn, 


we have an overhead line which was put 


up in 1909 and on which, we have, at 


regular intervals,. measured the diameter 


of the contact wire with a view to ascer- 
taining the causes which produce wear 


of this wire. We have taken these meas- 
ures on a section worked by electricity 


and by steam and on a section where elec- 


tricity alone is used. 
The first thing that we remarked was 


that where there is no consumption of 


current and no utilisation of steam, the. 
wear is negligable. Some wires placed 
in 1909 and still in use only show a wear 
that is practically nil, in the order of 


one-hundredth of an inch, while about 
a thousand collectors have oe over 


these wires. 


Where steam is seca we aye found 
that, even when there is no consumption 


of current, there is a marked wear of the 
wire. This wear is probably caused by — 
the deposit on the wire of products of tk 
combustion, whose action between the * 
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pension for reason of surety, because of 
the enormous traffic which exists on our 
lines and which only allows us two 
hours per day for the examination and 
the maintenance of the trolley wire. 

At Victoria Street Station, we have one 
thousand trains per day, we shall shortly 


,have two thousand, and we have only 


five tracks in all for in and out trains. 
You will understand that we have very 
little time at our disposal and that we 
must attain great surety. It is for this 
reason that we have adapted catenary sus- 
pension and not simple suspension such 
as it is applied in Italy. 


Mr, Van Loenen Martinet, reporter. (In 
French.) — Gentlemen, up to the present 
time there are very few railways carry- 
ing heavy traffic on which high-tension 
continuous current is used. Actually 
} only know of three examples : the Chi- 
cago-Milwaukee, the Sheldon-Newport 
and the Melbourne line. 

The Sheldon-Newport line has slow 
traffic and cannot be used for com- 
parison in regard to its contact line. 
But the case is quite different for the 
two other lines that I have just men- 
tioned The Chicago-Milwaukee has two 
contact wires. The Melbourne line has 


a single wire 160 mm? (0.248 square 


inch) in section. It would be very in- 
teresting to know what has been the re- 
sult of experience with regard to the tak- 
ing of current and wear of the conductor. 

At the date at which the French Com- 
mission visited America, the results ob- 
tained on the Chicago-Milwaukee line 
were very satisfactory; they were still 
satisfactory at the time when the Dutch 
Commission visited the United States. 
But even at that date the experiment had 
been only of short duration and I should 
like to know whether: there are not 
amongst the members present some who 
could answer the following question : 


what are the results of the latest exper- 
iments made on the Chicago-Milwaukee 
line and on the Melbourne line? 


Mr. Ofverholm, reporter. —— In Sweden 
we use 16000 volts single-phase.current 
on our trolleylines for the State railways. 
For this purpose we have found that a 
single catenary trolleyline can be used 
with the best results. The distance he- 
tween the poles for our trolleylines varies 
between 57 and 66 yards and the dis- 
tance between supports for the trollley- 
wire —-- the connections from the trolley- 
wire to the catenary cable — varies he- 
tween 44 and 22 yards. 


My. Semenza. (In Italian.) -— I had 
the opportunity of examining the Chi- 
cago-Milwaukee line in 1921 and I ean 
give you the impressions I formed. 

The line was in very good condition, 
the troubles that had occurred had not 
been numerous and had, in general, been 
due to atmospheric discharges — (light- 
ning). The wear of the wire was almost 
inappreciable. But, as you are aware, 
the number of trains running on this line 
is not large. 

The system of arranging the two con- 
ductors side by side with alternate sus- 
pension has the advantage that the pan- 
tograph never touches the wire at its 
points of suspension, so that there are 
practically no variations in the inertia 
effect on the contact wire. 

According to the information that I ob- 
tained eight men only were employed in 
maintaining a section 27 miles in length 
including the maintenance of the main 
supply conductors. 


The President. -— The most useful 
conclusion, I think, which can be drawn 
from experience with the Milwaukee & 
St. Paul contact line is that a « soft » 
line, #.e., one free from hard spots which 
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cause sparking, can be obtained by sus- 
pending two trolleywires from one caten- 
ary by alternately spaced hangers, when 
the overhead is free from complications 
of. yard connections, etc. 


Sir Philip Dawson. — Could not 
Mr. Semenza tell us what number of col- 
lectors pass each day under the wire of 
the Chicago-Milwaukee line? 


Mr. Semenza. ‘In English.) — I am 
unable to give the number but what I can 
state is that, particularly lately on account 
of the slackness of trade, this number 
has probably been reduced. 


Sir Philip Dawson. -— About how many 
trains are there a day? 


Mr, Semenza. —— There are eight pas- 
senger trains and a varying number of 
goods trains. 


Sir Philip Dawson. — There would be 
then from ten to twelve trains a day. 


Mr. Semenza. — Yes, but they are very 
heavy trains. 


Mr. Parodi. (In French.) — Mr. Van 
Loenen Martinet has raised the question 
relating to the working of railways with 
overhead contact when these lines carry 
a large number of trains. I think that 
an example of this exists in the Paris 
Nord-Sud line. It is perhaps the best 
example that can be quoted in this res- 
pect because the service on this line con- 


sists of a train every two or three mic-. 


nutes. It has been found that the wire 
which carries current at 600 volts and 


from which current is taken, up to more’ 


than 1000 amperes, 
ciable wear. 
Referring to the Chicago-Milwaukee 
line, ! had the opportunity of inspecting 
its installation last year. As in the case 
of the visit two years ago we found the 


shows no appre- 


working conditions to be quite satisfac- 
tory; there was no sign of sparking at 
the collector, whereas we had seen spark- 
ing on all high-tension current lines 
having a single conductor. 

There is no reason to suppose that the 
wear of the wire on the Chicago-Milwau- 
kee line should be greater than that. 
which is found on the New York-New 
Haven or on the Norfolk & Western lines 
on which a great deal of sparking can 
be seen at night. 

With regard to the flexibility of the 
line, as Mr. Semenza has justly observed, 
the use of two wires with alternate sus- 
pension gives the overhead conductor a 
remarkable softness. The bow never 
bears where the wire is suspended and 
by this means excellent working condi- 
tions are obtained. _ 


Mx. Huber. (In French.) — It appears’ 
to me that the question of knowing 
whether the contact line of the Chicago- 
Milwaukee Railway is more or less per- 
fect does not arise out of the question 
raised by M. Van Loenen Martinet. This 
contact line has catenary suspension, 
there are two catenary suspensions ar- 
ranged side by side, but is il necessary 
to- discuss the question as to whether this 
works or does not? 

In my opinion the question that should 
be discussed is the following: Is the 
arrangement of longitudinal. catenary 
suspension preferable to simple trans- 
verse suspension or not? 

It is not. a question.of knowing whether 
one kind or another of suspension will 
work, but of knowing which gives the 
best. results,.and from this point of view 
it is my impression that the whole ques- 
tion is being examined from too pups 
ficial an aspect. 

The contact lines that are in rane 
service form a sufficiently large whole 
to enable definite comparisons to be 
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drawn. Would it not be better to 
express the wish that the constructors 
of contact lines should make efforts to 
construct, for the tractor bows, a contact 
line which should in its general particu- 
lars be as perfect as that which the rails 
offer for carrying the vehicles? This 
problem may be solved in various ways 
according to the particular conditions 
caused by the traffic on the lines under 
consideration. With this object in view 
it would be almost certain that no inade- 
quate contact lines would be installed. 


The President. — It would be useful 
if members adhered to the general subject 
of paragraph 5, but this should not be 
regarded as deterring members from 
presenting useful general facts regarding 
overhead contact lines. 


Mr. Gerard. {In French.) — Gentle- 
men, at the commencement ‘of our meeting 
yesterday, the President asked whether 
any members desired to add other ques- 
tions to those proposed by. the special 
reporter. No immediate reply was given 
to this question and in the absence of 
such our programme could have been 
settled yesterday. To-day new questions 
are being put. I do not raise any objec- 
tion, on the contrary I consider it better 
that the field of discussion should be 
enlarged and that data should be given 
with regard to the various systems con- 
cerned in the questions that have been 
given, without expression of opinion, in 
the list of questions. 

With regard to Mr. Huber’s point of 
view, it appears to me that he states : let 
the construction be good and we shall 
not have cause for anxiety to enquire 
which is the best. Let us try to obtain 
a good arrangement of suspension just 
as we have obtained a good construction 
of track. 

Gentlemen, would not that be a sum- 


mary procedure that would replace replies 
to the questions under discussion by a 
stereotyped phrase? 

As the President has stated, the ques- 
tion has, I think, been put very shortly 
and very clearly and there are certainly 
some of the members here who are in- 
terested in investigating it more closely 
and giving us complete data. 


Mr. Sabouret. (In French.) — I wish 
to draw attention to the fact that the 
question as it has been put, and in this 
respect it resembles the next question, 
in my opinion does not require the 
expression of a wish or of a vote. These 
are simply questions on which we 
exchange ideas. ‘We are here as though 
we were in a mutual school, to which 
each of us brings the information which 
he has been able to collect personally and 
we benefit from the meeting by mutually 
teaching each other. But actually, we 
are not in the position to answer a ques- 
tion such as that which has been raised 
and to make a comparison between two 
systems of catenary suspension. 

In the first place it would be neces- 
sary to define the systems. There are, 
actually, I do not know how many cate- 
nary systems, just as there are any 
number of transverse supporting sys- 
tems. It would be necessary fo commence 
by defining each class of support, and for 
each of these, by defining the system 
which is the best in order to arrive 
finally at a comparison of the best eate- 
nary system with the best transverse 
system. We shall thus express an 
opinion on present day practice.’ But 
who is to tell us that to-morrow, or the 
day after, some still better systems than 
these will not make their appearance? 

T think, therefore, that if is quite im- 
possible that we shall express a wish or 
pass a resolution of any kind on a ques- 
tion so wide as this is. Its discussion 


1V--7 


those limits. — 
walt; appears to. me. ‘that the same appl es 


. 


to the questions that follow and ) 
some others that will certainly be put. 
if repeat we are here to. exchange ideas 


which, of itself is a matter of great in- inv 


terest; but we have not assembled here 


to lay down laws. (Applause.) 


Mr, Donati, r eporter. (In Italian.) — 
L should like to make some remarks oni 


the technical side of the question of / 
longitudinal catenary suspension as 


compared with transverse suspension. 
The Italian railways have shown a prefer- 
ence for transverse suspension because 
it was thought that this satisfied the 
special conditions of our lines better from 


both the technical and the economic 


points of view. 


The question was Aecwssed at ne time | 


on a rather restricted field, because it 


was a question of the construction of 


suspension for the three-phase system, 
which, as is well known, requires two 


separate insulated conductors and a third 


conductor formed by the rails. It is 
obvious that, under these conditions, the 
arrangement of conductors requires 


certain special precautions that compel 
‘the adoption of arrangements. specially 


suited to the end in view. It is for this 
reason that, on the Valtellina line, we 
began with the solution which appeared 
to us to be the simplest, that is to say 
that the two contact wires were comple- 
tely insulated from each other and that, 


further, each one was carried by a spe-— 
cial transverse suspension, because at 
that time it did not appear possible to 
insulate the lines suitably by means of 


porcelain insulators where they had a 
transverse connexion. 
After the experience gained on - the 


- wire, which is subjected to variations of 


fectly parallel to the rails. In. regard 


Eneeas eae — ‘é- ated for 
libn of the Tine to ies ; 


pee it ate more rigidity a 
~Oae attachment 


than » at- mid-distance | 
between the poles. — In the third place it 
was noticed that in the case of catenary 
suspension it was necessary to ‘provide 
special automatic tension gear in order 
to maintain the contact wires in a posi- __ 
tion parallel with the track independent ly 
of variations of temperature. rrvte eee 
Much doubt, however, has been thrown’ 
on the working of these arrangements, — 
to such an extent that they have gene- = 
rally been given up, so that the contact — 


temperature, ultimately ceases to be pr 


this parallelism of the contact li 
the rails. ee seen oes paps 


comipensaianyae 
possible to deal 


‘ae 


is 


to temperature, or if by means of any 
other arrangements, no matter how com- 


plicated they might be, it were possible . 


to obtain perfect parallelism between the 
contact wire and the rails, it would never 
be possible to make the action of the 
trolley perfect, because this takes its 
support from the roof of the auto-motor 
vehicle which itself is carried on springs 
that are subject to very irregular action 
arising from the rails. It has been found 
from calculations made on this subject 
that this cause gives rise to much greater 
variations than those that could be pro- 
duced in the sag of the catenary sus- 
pension. If, on the other hand, the 
working of the trolley is considered, it 
will be found that it does not require 
that the line should be perfectly parallel, 
but merely that the movements of the 
bow should not be too jerky. 

If, in fact, we suppose a conductor 
which is inclined continuously downward, 
we shall find that the bow can follow 
if perfectly; whereas the bow jumps, and 
sparks are produced, if a tendency to 
depress the bow is changed quickly to a 
tendency of the opposite kind. 

Now, it can be definitely stated that 
this irregular movement depends nine 
times out of ten on the play of the springs 
* rather than on the conditions of the line, 
because in the case of a well-laid track, 
and with conductor wires of adequate 
diameter, there are no changes of flexure 
at the points of attachment of the con- 
ductor wire so sudden that the trolley 
cannot follow them. Another improve- 
ment that has been made — and the 
reporters have only confirmed the results 
obtained on the Italian railways — is 
that of arranging — whatever may be the 
system of suspension adopted — a double 
contact wire in place of a single wire. 
Practice has shown the great advantage 
that is afforded by the division of the 


contact wire into two conductors, over 
the single wire of double section. 

This system shows a great advantage 
with regard to taking the current, not 
only because there are two points of con- 
tact for each bow, but because the bow 
is kept more steady while running. On 
the line from Turin to Pignerol we have 
made a special trial of laying one wire 
first and subsequently adding a second 
wire; these trials have afforded proof 
that whereas with the single contact wire 
a fairly regular supply of current is as- 
sured — but not very regular because 
some wear occurred in the conductors — 
this wear was, on the other hand, greatly 
reduced by the arrangement of two wires. 
The current was then taken without any 
sparking. 

This is the reason why on all the Ita- 
lian lines — and the Valtellina line even 
has been rearranged in this respect — 
two conductors are used instead of a 
single conductor. Of course, in speak- 
ing of the contact wire, I mean the con- 
tact wire for each phase, that is to say 
four wires in the case of a three-phase 
current. 

Another great advantage is found by 
increasing the diameter of the wires 
within certain limits. Experiments have 
been made with wires 8 mm. (0.345 inch) 
diameter; that is to say 50 mm? (0.0775 
square inch) in section and with wires 
14.33 mm. (0.446 inch) diameter; 
100 mm* (0.455 square inch) in section. 
Now the conditions under which the 
wire 100 mm? in section is worked are 
not only enormously superior to those of 
the wire of 50 mm?, but with a wire of 
100 mm? the influence of the points of 
suspension was no longer felt, because 
the rigidity of the wire at the points of 
suspension as well as at the lowest points 
of the catenaries was sufficient to prevent 
the trolley from being subjected to ap- 
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volve the breaking of the. sometimes wire 
and the fall of the line, with subsequent 


disturbance to the working, with wires 


11.33 mm. (0.446 inch) diameter one 


breakage of the trolley never causes 


breakage of the contact wire and. the 
racine line remains intact. ; 


This is the reason which explains why, 
on the Italian railways, notwithstanding 
the adoption of the three-phase system of 
which the contact lines are doubtless 


more complicated than those of the other 
systems, it has been possible to obtain 


perfect working of the overhead lines in 
practice. For example in the Turin 
Division, which represents the lines from 


Turin to Modane and from Turin to- 


Pignerol (and also the line from Turin 


to Chieri) it has been found that delays 
due to the contact line amount only to. 


80 minutes per month for the whole of 
the trains (and there are 40 trains per 
day), against a total of 2000 minutes 
delay monthly due to other causes, for 


-example to the electric locomotives. 


The contact line has consequently at- 


tained a degree of perfection capable of 


ensuring regularity of working. 
If we now consider from the economic 
point of view whether the wire with lon- 


gitudinal catenary suspension is more 
suitable than that having transverse sus- 


pension, I think that, as Mr. Sabouret 


very wisely remarked just now, the ques- 


tion is at any rate premature; there is 
no need to attempt to obtain an absolute 


solution, applicable to all cases; but, on 
. the other hand, every case should be 


. 


adopted, long 


collector fone 


‘It is possible that, under ya con- ve 
ditions, on straight: lines where the single 
phase or continuous ¢ 


nal catenary. suspension — i 
may be suitable, but it is also necessa 
to take into account the cost of materia S. 


In Italy where metallic materials, and - 
particularly steel cables, are so dear at 
the present time, catenary suspension — 
cannot compete sucessfully with trans- 
verse suspension particularly when spe- 
cial circumstances require to be taken 
into consideration, such as the presence 
of tunnels and of numerous curves ASG 
has Be a preee . . 


the suspension . 
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for very dearly by the greater cost of 
Taintenance. ewe 

We have, in fact, the example that on 
contact lines constructed with a wire of 
large diameter — 100 mm? (0.155 square 
inch) in section — of double V form it 
has been possible — and this has been 
confirmed also by Mr, Semenza accord- 
ing to the trial made on the Chicago-Mil- 
waukee & St. Paul line — to ensure the 
maintenance of sections of lines ranging 
from 19 to 22 miles in length with a very 
small staff, whereas on lines of light 
construction or not so soundly arranged, 
if economy is effected in the installation, 
the cost of maintenance becomes higher 
and may even rise till it absorbs the 
saving effected hy the economy made in 
cost of installation. (Great applause.) 


Myr, Lanino. (In Italian.) — Mr. Donati 
has clearly shown that from the technical 


- point of view all the existing requirements 


of railway service are completely and 
perfectly satisfied by the conductor with 
transverse suspension and, by implica- 
tion, by the line with two conductors, as 
required for the three-phase system. 

Now the question as raised by Mr. Ge- 
rard is, according to the careful statement 
of Mr. Sabouret, quite general in its ap- 
plication. 

It is asked : is longitudinal catenary 
suspension preferable to transverse sus- 
pension or not? 

We once more fall into-the discussion 
of the same technical problem as that 
we found ourselves engaged on just now 
when we asked ourselves which type of 
current should be selected; we then 
agreed to state that no absolute categor- 
ical reply was possible. For if we con- 
sider the problem of the conductor line 
from the abstract point of view, I should 
myself admit, as a convinced partisan of 
the three-phase system and perhaps the 


oldest of.that opinion, that the longitu- 


dinal catenary system, is that which 
ought best to satisfy all the technical re- 
quirements, even when compared with 
transverse suspension, particularly for 
high speeds and it is that which should 
show the greatest economy in cost of in- 
stallation. But, if this is true from the 
abstract point of view, it is not so true 
in the concrete instance. When, twenty- 
five years ago in the Valtellina, the pro- 
blem was considered for the first time, 
catenary suspension had not come into 
existence. 

The only method available was trans- 
verse suspension, which came to us 
through tramways, and the third rail 
system used on suburban railways. In 
Germany trials had been made which 
many of you will recall: those on the 
well-known line from Berlin to Marien- 
feld, three-phase, lateral, with appliances 
for taking the current at the side, but 
this was the only one; in the Valtellina 
transverse suspension was _ therefore 
adopted because it was the only kind 
that had been used in practice and this 
system on the Valtellina was subsequently 
introduced on the large State railway 
system on which transverse suspension 
appeared to be necessary for the three- 
phase system. 

Now if as general rule it may be taken 
that longitudinal catenary suspension is 
equally suitable, and even in some res- 
pects more suitable than {ransverse sus- 
pension, both from the technical and 
economic points of view, this does nol 
mean that it can in all cases be substi- 
tuted for transverse suspension in rail- 
way traction; nor does it mean that be- 
cause the three-phase system implies the 
use of transverse suspension, this system 
should therefore be excluded. 

For the problem of electric traction — 
and in these matters perhaps, I am some- 
what exceeding the limit within which 
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the discussion of the fifth paragraph of 
the conclusions of the special reporter 
should be kept — does not only consist 
of the problem of the conductor wire; 
we must, on the other hand, consider the 
line and the locomotor vehicle together 
and, in some cases — and this is the 
case which concerns us most on the 
Italian railways -— it is the problem of 
the electric locomotive that predominates 
over the problem of the conductor wire, 
particularly so far as economy is con- 
cerned. 

Electric traction is used at the present 
lime in Italy and will be, in my opinion, 
for a long time to come, and since the 
commencement, twenty-five years ago, it 
has been used to solve the problem of 
mountain railways and of trunk lines by 
means of a rapid service. It is for this 
reason that the principal problem is that 
of the electric locomotive, that is to say 
the problem of a motor capable of giving 
the maximum tractive effort with the 
minimum weight of locomotive. 

It is a problem which seems to be of 
technical character while it is essentially 
of an economic character, because in 
dealing with the problem on the trunk 
lines we could have avoided the construc- 
tion of new lines by increasing the capa- 
city of the existing lines. 

Now these trunk lines are principally 
lines of short length and carrying very 
heavy traffic. It is for this reason that 
it would matter little that the line fitted 
with the longitudinal system of suspen- 
sion for three-phase traffic should cost 
even double as much as a line fitted with 
the catenary suspension system for single 
phase or continuous current. In fact, the 
point of interest here is to obtain an elec- 
tric locomotive suitable to the require- 
ments of the traffic, and it is recognized 
by all those who are competent to judge 
that our electric locomotive of the 050 


class is at the present day, one which 
gives the maximum tractive effort with 
full utilization of adhesion whether steam 
or electric locomotives are under consi- 
deration. Moreover, in Italy the track 
rails are light, the curves are numerous, 
there are reverse curves and_ short 
lengths of straight between the curves, 
conditions which make the problem of 
the construction of the electric locomo- 
live very difficult, and when it is the 
electric locomotive that is the primary 
factor in a traction problem, the problem 
of the overhead conductor takes a second 
place. This problem cannot be solved by 
stating that longitudinal catenary suspen- 
sion is better than transverse suspension; 
the problem must be solved elsewhere. 


If, on the other hand, we go to lines 
with great lengths of straight track, car- 
rying light or comparatively light traffic, 
then the problem of the overhead con- 
ductor and particularly that of its ex- 
pense is the predominating factor; the 
exigencies of traction do not make them- 
selves felt and it is possible for us to 
state —- {, who am an avowed adherent 
of the three-phase system, as well as 
others — that longitudinal catenary sus- 
pension is preferable to the transverse 
system. 


The problem of electric traction at 
high speeds by means of overhead con- 
ductors is, as you all know and as you 
all feel, not a traction problem but a 
superstructure problem involving the si- 
gnals, etc. But, perhaps, in investigat- 
ing this problem — and I say perhaps 
because I cannot speak from actual ex- 
perience — you might find that the lon- 
gitudinal catenary suspension would give 
better results than the transverse Suspen- 
sion for very high speeds. Perhaps, also, 
on account of the dropping of the col- 
lector which may occur near the contact 
points on account of the speed, it might 
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be necessary to have recourse to a- third 
type of suspension for extremely high 
speeds. I should be extremely glad to 
see that three systems of suspension, in- 
stead of two, were under consideration 
at the next Congress. As the result of 
a long process of evolution extending 
over twenty-five years, accomplished in 
Italy at the cost of continual and per- 
severing effort and by uninterrupted 
work, it has now become certain that the 
three-phase conductor system with trans- 
verse suspension has obtained such re- 
sults that from the technical point of 
view it may be considered perfect. The 
managers of the Italian railway Admi- 
nistrations have therefore reason to say : 
Before making any change we must know 
how to make it. If we are to make a 
change, we should like to be certain of 
arriving at a better result; if we find 
that the new systems give greater safety 
than the system that we have adopted, 
then we will make the change. 
Our divine poet Dante Alighieri has 

said : 

Ogni permut aura credi stolta 

Se la cosa dimessa in la sorpresa 

Come il quattro nel sei non é raccolta. 


(Think false all that which is new, unless it 
is contained in that which you leave, just as the 
four is contained within the sia.) 


When we can be sure of obtaining 
such an advantage by making a change 
then shall we associate ourselves with that 
change. (Approval.) 


Mr. Sayers. — I should like to make 
a few remarks on the question already 
mentioned of the elimination of hard 
points in the contact lines. 

The experiments made on the Midland 
Railway on a line 9 miles of double track 
operated by single phase traction show 
that next to the insulation the elimina- 


tion of hard spots is the point to be con- 
sidered in the construction of the line. 
The best way to eliminate these hard 
points is to multiply the number of sus- 
pension points, and this clearly implies 
the use of catenary suspension. 

I have been trying for a period of 
three years a piece of this line 3 miles 
long erected in such a way as to avoid 
even pull-offs for holding the contact 
wire sieady as I recognise that these pull- 
offs with their necessary extra weight on 
the contact wire at one point constitute 
a hard running point to the bow. The 
improvement is obtained by crossing the 
catenary cable from side to side of the 
centre line, the contact wire being thus 
not only suspended but held from both 
sides of its longitudinal axis in each span. 

The choice of longitudinal suspension 
versus transverse must depend upon the 
nature of the traffic, and with speeds of 
70 miles an hour with heavy trains (that 
is such traffic as we get on the main 
line in England) there can I think be no 
question of putting up any other con- 
struction but the catenary system with 
multiple suspension points. 

Another point of less importance has 
a considerable value in design, and that 
is the maximum gradient in the vertical 
plane which should be given to the con- 
tact wire when for instance it has to pass 
under a bridge. We have found on the 
Midland line mentioned above that a gra- 
dient of one in one hundred will give 
satisfactory results and keep the bow 
always on the contact wire for any speed 
up to 70 miles an hour. The vertical 
pressure given to the bow throughout its 
range on our line is about 10 lb. 


Mr, Semenza. {In French.) —— It must 
not be forgotten, for clearness of dis- 
cussion, that on account of the points the 
three-phase electric locomotives always 
run with two collector bows so arranged 


faction on Ptriink lin 
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for railways hav- 


ing the complicated’ track | conditions, 


switching connections, yards, terminal, es 
etc., found on the important railways, 


and. high speed and dense traffic with 
heavy trains.” Electric traction installa- 
tions cost:a great. deal of money, and no 
pains and expense is spared to obtain the 
best electrical apparatus and safeguards — 


in the power supply. Why, then, should 


we try to save a little first cost in the 
contact. system by adopting inferior de- 


vices, when it is essential for the success 


of the entire installation that current 


ed at the trains? 

As we have but.a short time remain- 
ing for discussion of question No. VIII 
by the section, I beg that the reporters 


upon this question remain after the sit-— 


ting is adjourned in order to formulate 


the wording of the recommendations to 


present for action’ at the next ‘Session. 


Mr. Donati. (In French, pety: should. 


like merely to add that with the trans- 
verse suspension adopted on the Italian 
railways there are no hard spots in the 
suspension and it is possible to run Des 
fectly up to speeds 62 miles per hour. 


The President. — I put paragraph 6 
for discussion: 
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suburban railway installations that are 
worked with this frequency. 

In. Switzerland there is the line from 
Berthoud to Thun constructed earlier 
than the Valtellina. We have some 
tramway installations in Milan, and a 
small railway near Rome for working the 
quarries between Tivoli and Bagni di 
Tivoli constructed by the « Tecnomasio 
italiano » and worked at 42 periods. 
From my position as technical consulting 
engineer of the « Tecnomasio », which 
is actually the Italian Brown Boveri, I 
know that an electric locomotive for 
50 periods, intended for the State rail- 
ways, is now being designed and [| think 
that there are also other Italian under- 
takings that are designing high-power 
locomotives to run at 50 periods. 


Mr. Donati. (In French.) — In the 
first place I confirm what Mr. Lanino 
has said. I will add that the Italian 
railways have investigated and are at the 
present time engaged in arranging for 
the electrification of the Rome-Tivoli 
and Rome-Carano-Anzio-Nettuno lines, 
having a total length of about 62 miles 
with three-phase current at 45 periods 
and electric locomotives of about 
3000 H. P. The construction will be 
carried out by Italian firms, that is to 
say by the « Tecnomasio italiano » 
Brown-Boveri, by the Breda works and 
by those at Saronno near the lake Mag- 
giore. 

The voltage on the contact line will be 
6000 volts. It will be possible to obtain 
10 000. volts by connecting the secondary 
windings of ‘the transformers in star 
instead of connecting them in delta. 

In Spain there is a short line 13.7 miles 
long worked at 5200 volts. If my recol- 
lection is correct it runs, I think, at a 
periodicity of 45 periods. Perhaps some 
member may be present who can confirm 


- these particulars. 


A Delegate. (In French.) 
works at.25 periods and at 5500 volts. 


Mr. Huber, reporter. (In French.) — 
Gentlemen, I am in the position to be 
able to inform you about the experiment 
with three-phase traction at 42 periods 
made on the Berthoud-Thun line. The 
current is supplied by the Bernese Mo- 
tive-power Supply Company. On various 
occasions an endeavour has been made to 
connect the feeding line of this railway 
to the general supply system, but these 
trials have not been successful. The 
conditions under which this three-phase 
current line took its energy disturbed 
the adjustment of the general supply 
system of the Motive-power Supply Com- 
pany to such an extent that it was neces- 
sary to return to feeding this line 
separately from the rest of the system. 


I quote this fact to show that, even 
when the so-called industrial periodicity 
is adopted, which in Switzerland is 
either 50 or 42 periods, it is not possible 
to connect the supply of the railways to 
the general supply system, as would be 
desirable. 

I might also quote other examples — 
but in these it would only be a question 
of schemes that. had not been carried 
out — of current supply companies who 
were unwilling to combine railway sup- 
ply with the general supply on account 
of the trouble which would have been 
caused in the regulation of the general 
system. 


Mr, Semenza. — I should like to know 
whether, when Mr. Huber speaks of the 
connexion between the railway service 
and the industrial service he talks of a 
connexion established by transformers 
alone or whether he means by this that 
the connexions are made through rotary 
machines. 
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Mr. Huber. — When I speak of the 
connexions between a railway and a gen- 
eral supply system, I am speaking of the 
simple connexion with or without trans- 
formers to the bus-bars of the central 
station. When rotary converters are used 
it is obvious that considerable indepen- 
dence of working between the two sys- 
tems is obtained, but at the same time 
the greatest economic advantage, depen- 
dent on the utilization of currents having 
the industrial frequency, is lost. I can 
quite believe that the use of currents of 
high periodicity for the electric working 
of railways promises to be economical, 
and it appears that it may be quite pos- 
sible, but in order that this solution may 
be advantageous it must not be necessary 
to have recourse to rotary converters. 


Mr. Parodi. — I have examined the 
installations of which Mr. Huber has 
spoken with one of the Company’s en- 
gineers. I have been shown that the 
power factors of the Berthoud-Thun 
(Burgdorf-Thun) line are exactly _ the 
same if not better than those of the 
Loetschberg single monophase line. I do 
not, therefore, understand at all why this 
installation, which is of quite small 
power compared with that of the Loetsch- 
berg, should cause trouble in the service 
to the factories whereas that of the 
Loetschberg does not cause trouble. (/n- 
terruption.) 

Moreover, I do not remember having 
-seen in the Spiez works three sets of bus- 
bars; I only saw two. If there are only 
two it would be very interesting to know 
how the Berthoud-Thun ro can be sup- 
plied separately. 


Mr. Huber. (In French.) —- The ques- 
tion of the power-factor has not much 
to do with the case. It is the sudden 
demands for energy by the railway that 
upset the voltage of the systein and it is 


for this reason that it is always necessary 
to separate the railway service as much 
as possible from the general system. 


Mr. Parodi. (In French.) — It is, 
however, only a small thing compared 
with .what the Loetschberg locomotives 
take. 


Mr. Huber. (In French.) —— This does. 
not prevent the trouble from occurring. 

So far as the Loetschberg railway is 
concerned, let me state once more that it 
has nothing to do with the question. It 
is an entirely separate service and, more- 
over, 4 single-phase service is not a three- 
phase service. 


Mr, Donati. (In French.} — I ought 
to remark that, in order to have a com- 
mon service for traction and lighling, it 
is necessary that the governor of the tur- 
bines and the automatic governor of the 
voltage should be of the latest modern 
and practical designs. This is not the 
case in the supply of the Berthoud-Thun 
line. The supply is provided by machines 
that are now out of date and are not ar- 
ranged to satisfy these very difficult con- 
ditions. It is possible now to work with 
a 50-period current in such manner as 
to have a common service for traction 
and lighting without any interference be- 
tween the two loads. 


Mr. Parodi. (In French.) -— This is 
a question of the ratio of power supplied 
to each of the two services. 


Mr. Huber. (In French.) — I do not 
say that the thing cannot be done, but in 
this case, it is necessary, in the present 
state of our knowledge, to arrange that 
the ratio between the energy supplied to 
the railway and the energy of the indus- 
trial system should not exceed a certain 
value which is not indeterminate; and if 
one can join a small branch line of rail- 
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ways directly to a large industrial sys- 
tem this certainly does not mean that it 
would be possible to connect a line carry- 
ing heavy traffic with an industrial sys- 
tem of not very great magnitude. 


Mr. Parodi. (In French.) — That is 
what I wish to say: the thing is pos- 
sible. From my point of view, the ex- 
ample of the Berthoud-Thun line does not 
prove anything at all and should not be 
_taken into consideration. 


Mr, Lanino. (In Italian.) — I should 
like to draw to the attention of the meet- 
ing to the fact that this question of three- 
phase traction at industrial frequency is 
a question of the future and I should like 
to invite the Congress to consider that 
this is not a question that can be passed 
over lightly. It is, on the other hand, 
of very great importance, particularly in 
countries having small railway develop- 
ment and especially small electrical de- 
velopment, but which, nevertheless, re- 
quire to transmit energy to a_ great 
distance. I speak for these countries and 
in particular for Southern Italy. It is 
necessary in this region — in the interest 
of the Nation rather than that of the con- 
tractors who are concerned in the pro- 
duction of energy or of the consumers 
of industrial and motive power, and 
I rely on what I said yesterday — it is 
necessary, I said, to make the power gen- 
erating system, the power distribution 
system, and the utilization of the current 
as economical as possible. 

Now this differentiation of electric 
traction from other forms of utilization of 
energy, having its special type of current, 
its own central stations and its own dis- 
tribution system, sometimes leads to so 
great a cost of installation as to consti- 
tute a debit for the National Treasury. 

Now if the problem of traction by 
three-phase current of the industrial type 


could be solved suitably —— and in this 
respect I would go back to the remarks 
made by Mr. Donati, because (the data 
relating to the Berthoud-Thun line can 
not be considered as having any weight) 
it can be affirmed that the problem has 
not yet been solved — and consequently 
if it were possible to use the industrial 
supply current, which in our country is 
at 42 to 50 periods, a great step forward 
would be taken to render electric traction 
more economical. 


The President. Seeing the lateness 
of the hour, I propose that we debate 
very briefly on paragraph 8 : 

8. — Is multitraction more suitable 
with one type of current than another? 


Sir Henry Fowler asked that a clear 
definition should be given of the mean- 
ing of the word multitraction. 


Mr. Gerard. (In French.) — The term 
multi-traction was used by Mr. Sabouret 
io mean the use of several locomotives 
for the traction of a single train. 


The President. —- I find that we are 
in agreement in considering that para- 
graph 8 has solely in view the use of 
two or more locomotives for hauling on 
train. 


Mr. Sabouret (In French.) — Gentle- 
men, I am going to put a question which 
may appear to you not to refer directly to 
paragraph 8, but which has, however, 
some connexion with it. 

In the report of Mr. Gibbs for America, 


it is stated that the Westinghouse system 


of single phase traction used in the 
United States is a complete system that 
meets all requirements, and solves all dif- 
ficulties. Now, in the same report, we 
read that on the Norfolk & Western 
Railway when it is a question of hauling 
trains of 3 000 and 4000 tons on grad- 
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ients of 20 per mil and on a line haying 
closely following traffic, the Company, 
instead of being satisfied with the simple 
single phase current has complicated the 
‘system by adopting the combination 
known as the split-phase. I should like 
to know what are the reasons that have 
caused them to abandon the simplicity 
of the ordinary single phase in fayour 
of a system having very great complica- 
tion from which I believe it has not yet 
entirely emerged. I have found no ex- 
planation of this matter in the report re- 
lating to the United States and I hope 
some information may be given to us on 
the subject. 


The President. —- I would, in. replying 
to Mr. Sabouret’s question, point out that 
there is no electric system called the 
« Westinghouse » or the « General Elec- 
tric »; we know systems by their tech- 
nical characteristics — not by the names 
of Manufacturing Companies. Moreover, 
no company has a proprietary right to 
any system. 

Now, as to the reasons: for using the 
mono-three phase system on the Norfolk 
& Western Railway. The installation 
was one for special conditions — a com- 
plete « gathering » division for a dense 
traffic in the coal mining dictrict on a 
line comprising heavy-grade operation 
over the Alleghany. Mountains. | The 
trains were heavy, 3200 tons trailing 
load on a 2 % grade. A pusher locomo- 
tive in addition to a head engine, was 
necessary for capacity and safety and, 
because of the difficulty in co-ordinating 
the starting of two locomotives nearly 
one-half mile apart on a very crooked 
road, it was desirable to adopt a motor 
which would exert torque for a consider- 
able length of time standing. Further- 
more, automatic recuperation of energy 
in descending the grade was important; 
also uniform running speed for the trains. 


All of these requirements are best and 
most simply met by use of the three-phase 
motor. As, however, two separate trolley- 
wires required for the- straight three- 
phase system were considered inadvisable 
under the local conditions, the single- 
phase trolley was adopted with a « phase- 
splitter » mounted: on the locomotive, to 
furnish current of the phase characteris- 
tics suitable for the three-phase motors. 
The system was never regarded as an 
« universal » one — it is special and for. 
special cases; it is an illustration of the 
inherent flexibility of the « single-phase » 
system, which allows either single-phase 
or three-phase motors to be employed in 
the same line. 


Mr. Huber. — Gentlemen, I can teil 
you in the very clearest manner that in 
Switzerland, with single phase traction, 
we do not find any difficulty arising 
from multi-traction. On -the St. Gothard 
line which is certainly one of the most 
difficult lines in Europe from every point 
of view, we are able to use double-head- 
ing whenever necessary without any dif- 
ficulties.. We. have locomotives taking 
single phase current direct because, in 
our small country, we ‘cannot afford to 
go.a long way round. We have no loco- 
motives with converters, The difficulty 
therefore does not exist and that is the 
reason why we have not mentioned ‘it. 
We couple the single phase locomotives 
together with the same ease as steam loco- 
motives. 


Mr, Parodi, — I should like Mr. Huber 
to tell us whether, in the case where, in 
Switzerland, single phase current... at 
25 periods has been used instead of at 
15 periods he thinks that the same could 
have been done, 


ay reer wets Bisse ta ace er 
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answering Mr. Parodi’s question. In my 
opinion, the reply to this question could 
only be given as the result of actual ex- 
perience obtained, and J am obviously not 
in a position to make experiments with 
what I do not possess. 

In Switzerland we have adopted the 
periodicity which is probably the best 
for the system that we have applied and 
we are very pleased to have made so 
much progress. The question of knowing 


whether another system could be used si- - 


multaneously with this has not arisen in 
our case, and I think that Switzerland is 
rather to be congratulated on the posi- 
tion she occupies in this respect. 


The President. — Is the section of the 
opinion that the discussion of para- 
graph 8 should be continued Monday 
morning? The members who desire to 
present to further observations on this 


‘paragraph are requested fo be good 


enough to make themselves known. 


Mr. Donati. (In French.) — | think 
certainly that it would be better to con- 
tinue the discussion on paragraph 8 on 
Monday morning. 


Sir Henry Fowler. — I propose that 
the discussion on question VIII be closed, 
and that Monday morning we start the 
discussion of question V: « Economic 
production and use of steam on locomo- 
tives. » 


The President. —- I think if the dis- 
cussion should be pursued on ques- 
tion VIII, it would be preferable to re- 
sume if Monday morning. 


Mr. Huber. — It appears to me that. it 
would be possible if necessary to hold 
a meeting this afternoon. 


—- The proposal made by Sir Henry 
Fowler, was put to the vote, but was not 
carried. 


Motion of procedure. 


Mr. Van Loenen Martinet. (In French.) 
— Gentlemen, will you allow me to speak 
on a subject which has nothing to do 
with the matters on the agenda. 

To-day is a public holiday in Italy and 
particularly in the City of Rome : Rome 
was iounded 2675 years ago to-day. 

This session has up to the present been 
one of heavy work. We have however 
been able to form a slight idea of the 
wonderful monuments contained in this 
beautiful city and we have in any event 
been able to appreciate the great hospi- 
tality shown to us by the city of Rome 
and by the Italian Nation. 

I propose, gentlemen, that we take this 
opportunity for offering our sincere con- 
gratulations and heartfelt thanks to the 
city of Rome and to the representatives 
of the Italian Nation who are here pre- 
sent. ‘Loud applause.) 


Meeting held on 24 April 1922 (morning). 


Mr. G. GIBBS, PRESIDENT, IN THE CHAIR. 


The President. — It is necessary to res- 
trict, if possible, the discussion of the 
question of electric traction, as our time 


is short. I therefore propose to limit the 
time of speakers, and to terminate the 
discussion at 11 o'clock. (Assent.) 


ion hi 

order to discuss stieaa Xu: kK Leo 

motive cab signals. » (Assented to.) 
We will now follow this procedure. 


Since our last sitting, the ere 


have drawn up the conclusions on. eee : 


tion VIII, — as follows : 


« 4° The Congress recognizes that at 
present a single system would not be re- 
commended for all cases any more than 
in the past, nor is it possible to choose 
between several systems, all of which | 
have proved their ‘value under the most 
severe conditions of operation; the Con- 
gress recognises, moreover, that these sys- 
tems are all susceptible of considerable 
further improvements; _ 

« 2° The Congress agrees cn the use- 


lessness of standardisation of the type or 


pressure of current in the contact wire on 


account of the ease with which locomo- 


tives may be changed at the frontiers of 
ue aa countries ; 

° It is desirable ‘that the methods 
of hemi’ and supplying technical and 
economical information on electric trac- 
tion should be defined and standardised, 
and with this in view, the section suggests 
that this point be referred to a special 
committee of the Association. This com- 
mittee should draw up very fully the de- 
tails governing each point ‘so that in 
future as full a comparison as possible 
may be made by means of figures cas 
solutely comparable. » 


a 


-— If there are no objections to these | 


conclusions, a vote on their adoption is is 
in order. (On motion, , adopted.) 


The Deane. a3 We have still some 
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At the commencement of the electrifi- 
cation of the Swiss railways we confined 
ourselves to a tractive effort of 10 tonnes. 
Little by little we increased this figure, 
because in the case of the passenger stock 
the couplings were very much stronger, 
and we increased the pull in the first in- 
stance to 12.5 tonnes and subsequently 
to 15 tonnes. 

With regard to the locomotives of 
goods trains, we have refrained from 
using them on heavy gradients to the ex- 
tent we have done for the passenger 
trains. Actually we are already using 
much greater drawbar pulls than we did 
a short time ago. 

Our programme for traction on the 
St. Gothard line comprises the scheme for 
hauling trains consisting of 400 tonnes 
of vehicles attached to a locomotive on 
gradients as severe as 26 to 27 per mil; 
we intend moreover to run goods trains 
weighing 800 tonnes with one locomotive 
at the head and one at the tail. I cannot 
say from memory whether the figures of 
60 and 108 tonnes actually agree with 
the 10 tonnes at the draw-bar. We are 
perhaps not quite in agreement on this 
point with the other authorities who are 
entrusted with framing the regulations 
on this subject, which regulations will be 
definitely accepted sooner or later after 
they have come into use! Mr. Weiss will 
perhaps explain to us the reasons why 
the figures which were considered suit- 
able at one time must not now be taken 
as absolutely accurate. It is evident that 
progress must be made. 


Mr. Donati, reporter. (in French.) — 
The limit of 10 tonnes was imposed on 
us by the fact that in Europe the rolling 
stock is not fitted with couplings of suf- 
ficient strength. On the Italian State 
Railways the normal tractive effort at the 
draw-bar was taken as being 10 tonnes. 
On passenger trains however, it reaches 


15 tonnes. We have found that, with an 
adhesive weight of 60 tonnes, it was pos- 


‘sible to obtain a coefficient of adhesion 


of one-fourth. When these limits must 
be exceeded, particularly in starting, it 
is necessary to adopt double hauling with 
one locomotive at the head and one at 
the tail; and if this is not sufficient triple 
hauling is used, that is to say one loco- 
motive at the head and two in the rear. 


Mr. Semenza, (In French.) — I pro- 
posed to add to the questions which had 
been set forth by the President, that of 
the iransmission of power from the 
motors to the wheels in electric locomo- 
tives; this relates to question No. 7, 
treated by Mr. Gerard, which has not 
been discussed. [ think that this point 
is a very important one. 


The President. — Whilst Mr. Semenza’s 
suggestions are of great interest, I believe 
we should first finish the discussion of 
the points already proposed, taking up 
his points later. One of these is the 
question of the use of high voltage direct 
current motors. In this connection I re- 
fer to a practice which we have found 
advisable in suburban services in 
America to make each car in the train a 
motor-car. This practice adds greatly to 
the flexibility of train make-up at ter- 
minals and avoids much shunting which 
would be necessary where trailer cars are 
used. The point has a bearing upon the 
maximum permissible trolley voltage for 
direct current system, inasmuch as no 
motor-car equipments for 8060 volts 
are yet in use in America. I should be 
happy to hear the opinion of members 
as to the advisibility of using 3.000 volts 
on the trolley for multiple unit train ser- 
vices. : 


Mr. Japiot, Paris, Lyons and Mediter- 
ranean Railway. (In French.) — I have 


proach. 


trains. toe be made up according to 
amount of traffic, the pr 
solved as readily and at less expense than 
if automotor vehicles are used. exclusively. 
For example if all the trains are made 


up alike, it is only necessary to have one 


automotor vehicle (or one automotor van) 
at the head and at the tail, for running 
backwards and forwards which does 
away with all shunting in the station ap- 
if at certain times of day only 
one half of this length of train were re- 
quired, it will be sufficient to arrange 
two automotor vehicles in the centre and 
one at each end in order to solve the 
problem without being tied to the exclu- 
sive use of automotor | vehicles. 


The President. — In my opinion, in 
an extremely congested suburban service 
ali unnecessary shunting should be avoid- 
ed so that when a train is composed of 
a certain number of carriages at the 
hours of little traffic, two or three car- 
riages should be simply left at the plat- 
form. Hence there is a decided advantage 
in composing all trains of aulomen® 
carriages exclusively. 


Mr, Duer. — It is very useful in elec 
trical systems employing motor cars to 


have each car equipped with motors. 
One of the considerations which make 


this desirable is. the fact that terminal — 


stations do not always have sufficient — 
tracks to take care of storing cars. 
_ Therefore, when a certain number of | 


cars are detached from a train, those re- 
maining in service must preserve the 


trains of — 
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bur a: : 
the | idea rare ihaens a use noth ca 
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i ~ arrangement 
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cars and the cars which are cut off 
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but automotor vehicles - for. the ‘ser 
This has been. done in particular o1 
the Western-State Railway (Ouest-Etat 
Since then it has been found that the 


service could be worked just: as well by NG | 


_ The same arrangement will be ait 1 
on the Paris-Orleans Railway. | 


Mr, Donati. (In French.) reals On the 
Milan-Varese Railway there is 
which is almost identical 
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The President. — If there is no further 
discussion, we will take up the next 
point : « Inductive effects in lines of 
communication. » 


I call on Mr. Huber. 


Mr. Huber. (In French.) — This sub- 
ject comprises a large number of special 
characteristics and I shall be obliged to 
deal with it in a very summary manner. 

The disturbances, caused by some of 
traction currents, in installations using 
weak currents have given rise to a great 
deal of criticism. There are not, I think, 
many questions within the province of 
electrification, that have given rise to so 
much investigation and to so much mis- 
understanding. 

When a railway Administration and a 
telegraph and telephone Administration 
exist side by side there may be a spirit 
of co-operation between the two, but 
there may also be the contrary. Then 
difficulties begin to arise. 

I must state however that in Switzer- 
jand the Railway Administration and the 
Telegraph Administration have not been 
very greatly disturbed by the difficulties 
that arise from the use of electric traction. 

Any measure that is intended to meet 
the difficulty costs money and the whole 
question is, in brief, to know on whom 
the expense should fall. In my opinion 
it should be shared. If, there exists laws 
or customs that determine the proportion 
according to which the expenses are to 
be divided, the main difficulty is solved. 

I cannot state offhand the amount of 
expenditure in francs and centimes. 
I will confine myself to stating that the 
question of knowing who should pay does 
not concern us greatly in Switzerland. 
Our Administration of telegraphs and 
telephones, which is Federal, and the 
Administration of the Federal Railways 
work in perfect agreement and we can 


only say that the first named has taken’ 
the opportunity that was offered to it to 
reconstruct its system where it came close 
alongside electric-traction lines, by in- 
creasing the number of wires and the 
capacity and quality of the installations 
and by replacing overhead wires by 
cables. 


The President. — While I have given 
this matter much consideration for a 
number of years, I have no intention of 
taking up the time of the meeting by en- 
tering into the discussion of highly tech- 
nical details. The point of real impor- 
tance, I think, which we should bring 
out is the necessity of co-operation be- 
tween interested parties in mitigating in- 
ductive effects; we should not allow the 
presence of these effects to scare us off 
from the development and use of desir- 
able electric systems; we must have the 
best system if electric traction is to ex- 
tend greatly. I can remember the cry 
which went up from the telegraph and 
telephone companies when the first city 
trolley line was put in operation in the 
City of Richmond, Virginia; the earth 
return currents promptly put out of 
business the grounded return circuits of 
the telephones. The telephone company 
attempted to enjoin the trolley company 
from operating its road. The matter was 
settled by both companies improving their 
lines. Now, the case is somewha* similar; 
the telegraph and telephone companies 
wish to discourage the use of alternating 
current systems; they should not be 
allowed to succeed in doing so. The two 
interests should get together, each doing 
what is possible to remove defects and 
modernize apparatus. The situation is 
not at all hopeless; the remedies are in- 
dicated and the expense to both parties 
in applying them is not prohibitive, con- 
sidering the benefits to be obtained — 
benefits which are not all on one side, 
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either. The telephone companies and the 
alternating current railways are living 
together in America under, in some cases, 
very difficult situations; further improve- 
ments are not only possible but are at 
hand. I shall be happy.to hear the 
opinions of other delegates upon the 
subject. 


Mr. Bachellery, French Midi Railway. 
(In French.) — The question of the in- 
fluence of the traction currents on. the 
telegraph and telephone lines is one of 
those with regard to which the Midi Com- 
pany has had to take special measures 
for about twelve years during which 
trials were in progress with single phase 
traction. 

From the commencement the induction 
efiects were rather large and showed 
themselves on the telegraph and telephone 
lines and we were obliged to find methods 
for checking these disturbing effects. 
We carried out very extensive researches. 
We were not able to imitate our Swiss 
colleagues who adopted the radical so- 
lution of moving the telegraph lines away 
from the railway, but, while leaving the 
telegraph and telephone lines arranged 
alongside the tracks, we sought to reduce 
the effects of induction. I think it will 
be necessary to go to the United States 
to find as complete a set of researches 
as those which were made on the French 
Midi Railway. On lines carrying a large 
amount of traffic, such as the line from 
Perpignan to Villefranche, we succeeded 
in obtaining useful results, but they in- 
volved the use of somewhat complicated 
arrangements. We were forced to make 
use of « suction » transformers arranged 
about every 2.5 miles, which instead of 
allowing the return current to flow 
through the rails, sent it back through 
the return feeder carried on the same 
supports as the contact wire. 


But. even this was not sufficient. The 


electro-magnetic effects were no doubt 


. eliminated, but the electro-static effects 


remained and we were obliged to elimi- 
nate these by means of a wire of opposite 
voltage, through which current, out of 
phase by 180° in respect to the traction 
current, was passed. 

By means of the superposition of these 
two arrangements we have succeeded in 
practically eliminating the disturbances, 
and the result has been that the effect 
of the traction current on the telegraph 
and on the telephone has been completely 
overcome. This has followed a joint in- 
quiry carried on for several years be- 
tween the railway and telegraph repre- 
sentatives. We have, moreover, obtained 
a check on this because, when one or the 
other of our two protective arrangements 
has happened, by accident, to be put out 
of action, the disturbances have recom- 
menced and we have received complaints 
from the telegraph service. 

We can therefore assert that we have 
found a technical solution. 

This solution, however, is costly. 
I should add that the line from Perpignan 
to Villefranche is unfavourably situated, 
because a length of 34 miles is fed in 
one length and from one end only. If 
we had continued to use single phase 
current on the Midi System, it is probable 
that we should have endeavoured to im- 
prove these conditions by bringing the 
feeding points closer together. This is 
the solution which has been adopted in 
the United States, in particular, where 
the feeding points are arranged at dis- 
tances of 3 miles apart.. 

We have not continued these investiga- 
tions because the Midi Company have now 
abandoned single phase current. 

I may here take the opportunity of re- 
plying to a question put by Mr. Gerard : 
Why has the Midi Company returned 
to the use of continuows current ? 
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I should have replied to Mr. Gerard, if 
I had been able to speak af the time; 
but, as this was not possible, I will do 
so now. 

In France the question of the stand- 
ardization of the type of current has 
arisen more as a political than as a tech- 
nical question. Actually, the standard- 
ization of the different types of electric 
traction current was required by the 
Government because it thought it neces- 
sary that the electric locomotives of one 
railway system should be able to run 
over the other railway systems. Under 
these conditions the type of current had 
to be made uniform. The majority of 
the railway systems having decided to 
adopt continuous current at 1500 volts 
the Midi Company had no choice in the 
matter. 

With regard to what concerns me per- 
sonally, that is the difficulties that we 
have experienced in disturbances caused 
by the alternating current on the tele- 
graph lines, this has been one of the 
reasons that has led me to support the 
continuous current as the solution of the 
difficulty. 


The President. — Has the matter not 
been taken up with the telegraph admi- 
nistration so that the latter may colla- 
borate in overcoming the difficulties that 
the traction current engenders? 


Mr. Bachellery. (In French.) — The 
French Railways Companies always en- 
deavour to obtain the collaboration of 
the telegraph Administration in solving 
any difficulties that may arise, but they 
have not in reality any means of in- 
fluencing this Administration. 


Mr. Gerard, special reporter. (In 
French.) — It appears to follow from 
the remarks of Mr. Bachellery that it is 
not a purely technical reason that has 
been the cause of the rejection of alter- 


nating current on the French Midi Rail- 
way System but that it has arisen from 
reasons that are rather outside any tech- 
nical and economic considerations, at 
least in so far as concerns the engineers 
of the railways and the electrical engin- 
eers. Another power alongside or above 
them has deprived them of complete li- 
berty of action. 

The United States is in the happy posi- 
tion of enjoying much greater liberty. 
In that country standardization is not so 
much sought after as on the Continent 
of Europe. 

This does not prevent me from wishing 
to learn from Mr. Bachellery, whether, 
given the example of Switzerland, which 
has deliberately removed its telegraph 
lines from alongside its railway system, 
it would not have been possible on a par- 
ticular railways system, such as that of 
the Pyrenees, to adopt the Swiss solution 
for the telegraph and telephone lines; 
that is to say to avoid the difficulties of 
engaging, in an expensive struggle by ar- 
ranging special installations to counteract 
the effects of induction, and, instead, to 
run the wires over the mountains and 
thus eifect telegraphic communication 
across country. ; 


Mr. Lanino. (In French.) — In Italy 
in 1898 the disturbances due to induction 
were already known. It was then I think 
that the question began to assert its full 
importance. After some trials it became 
necessary to move the telegraph and tele- 
phone lines, and, after twenty-five years 
of experiment we are still in the posi- 
tion that, in our opinion, the only prac- 
tical method of preventing the disturb- 
ances consists in removing the telegra- 
phie and telephonic lines to a distance. 
This system, of course, is very costly, 
particularly when it involves much com- 
plication. The other day Sir Philip 
Dawson mentioned the cases in which the 
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telephone lines had had to be moved for 
a considerable length as in England. In 
this case the question of expense becomes 
so serious that it may influence such a 
solution if, actually, any effective method 
is to be found to prevent the disturbances. 

I would also observe that in Italy the 
situation from one point of view is the 
same as it is in France. I can speak 
freely because I do not belong to a State 
Administration nor do I work for a pri- 
vate Company. There is always one 
Administration, that of the telegraphs 
for example, which requires special con- 
siderations. It finds a favourable oppor- 
tunity for improving its line at the ex- 
pense of electric traction. (Laughter.) 
And it is well-known that each Adminis- 
tration only looks to its own budget and 
not to the general budget of the State. 
(Renewed laughter.) At the present time 
it goes so far as to ask that the telegraph 
and telephone lines shall be moved to a 
distance of several kilometres from the 
railway lines. It is a sort of .standard- 
ization of electric installations and looks 
as if consideration has to be taken of 
the fact that in all transmissions for elec- 
tric traction it is necessary to displace 
any lines which run alongside the rails. 
This is rather a question of organization 
which results from the system. 

I should further like to cbserve that 
in lialy trials have been made of putting 
the telegraph lines in cables. But even 
then, when these cables are laid alongside 
the railways, phenomena of electrostatic 
discharges occur which produce diffi- 
culties. 

There are also other phenomena. It 
must not be thought that the use of the 
continuous current system is a pure and 
simple solution of the whole question of 
telephonic disturbance. 


' Mr, Bachellery. (In French.) — I fear 
that I have not expressed myself well. 


1 said that in France the problem of 
standardization had arisen rather as a 
question of general politics than as a 
technical question, but I did not say that 


‘the selection of the system had been dict- 


ated by reasons outside of technical con- 
siderations. The choice of the type of 
current adopted for the whole of the 
French Railway System has been made 
as the result of an extremely searching 
technical enquiry in the course of which 
the various types of current were studied 
in Europe and in the United States, and 
it is these technical and eccnomic con- 
siderations that have resulted in making 
the railway systems agree on the type 
of current that has been proposed to the 
Government. 


So far as I, personally, am concerned, 
I have said that the difficulties relating 
to induction in the telegraph lines which 
we have had to fight in the case of the 
single phase current have been one of 
the most serious arguments that in- 
fluenced me in favour of the continuous 
current. 


Mr. Gerard has put this question to 
me: Would it not have been possible 
to adopt the same solution as in Switzer- 
land, that is to say to take the telegraph 
lines away from the railway track? It 
is a. solution that we have considered. 
When we began to run with single phase 
current we followed, with the greatest in- 
terest, the experiments which were being 
carried on simultaneously in Switzerland 
on the Loetschberg line and ‘ve consider- 
ed the displacement of the telegraph line. 
That we did not carry this out, was be- 


cause we thought that it would result in ~ 


extremely heavy expense, an expense thar 
was actually prohibitive, far in excess of 
the expense that would arise from the 
installation of protective apparatus on 
our line. We therefore preferred the 
latter solution. ; 


bal 


more or less heavy expenditure. 
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Mr. Semenza. (In French.) — | have 
the impression that in the discussion oi 
a problem of so great importance con- 
fusion always occurs between the econ- 
omic and the technical sides. If these 
two aspects could be separated the ques- 
tion would become much clearer. 

From the technical point of view we 
have only to ask ourselves whether it is 


‘possible to eliminate the phenomena of 


induction.. | ‘think that the reply would 
be, in most cases, that it is possible to 
reduce them to a reasonable amount. If 
there are cases in which this is not yet 
possible we should hope that in a short 
time, with the progress of technical 
knowledge, it would be possible. 

From the economic point of view the 
question should be put thus. All elec- 
trification involves the necessity for 
protecting the ‘communication. lines 
against induction effects and requires 
This 
expenditure must be taken into account 
just as is that which is charged againsi 
the poles, the copper, etc. From the 
economic point of view the induction 
phenomena may therefore exercise an in- 
fluence on the choice of the system. 


Mr, Parodi. (In French.) — | do not 
see. amongst our American friends any 
representatives of the lines that have 
made installations using high-tension 
continuous current. I think therefore it 
would be as well to note that in the 
course of our mission to the United States 
two years ago in connexion with the 
question of the selection of a traction 
system, we made tests in which the 
American telegraph and telephone com- 
panies collaborated. These tests had for 
their object the finding out, whether or 
not, in continuous current installations, 
induction effects were produced compar- 
able to those which were found on the 
alternating current lines. The American 


engineers assured us that the effects ex- 
isted with continuous current installa- 
tions, but not to the same extent as on 
installations using alternating currents. 

The tests which had been made on the 
Chicago-Milwaukee line in the presence 
of representatives of the French Minister 
of Posts and Telegraphs have shown that 
in the case of short circuiting, no serious 
disturbing effect was produced on the or- 
dinary telegraphic apparatus or on the 
telegraphic printing apparatus. In these 
experiments, arrangements were invar- 
iably made to have a length of 124 miles 
of lines arranged parallel with each other. 

It is obvious that, with continuous 
current, heavy expenditure is not needed, 
whereas, with single phase current the 
expense is greater the greater the length 
of the line. 

From the point of view of the action 
of induction on the telephones lines there 
is no room for any doubt. 


Mr. Huber. (In French.) — It has just 
been said that one of the reasons that 
militate in favour of continuous current 
is that it costs much less. In Switzerland 
we arrived at quite a different conclu- 
sion. In calculating the cost of the single 
phase system we included all the ex- 
penses which we should have to incur to 
guard against disturbances produced by 
the traction current in lines carrying 
weak currents, and assumed in favour 
of continuous current that all these ex- 
penses would be reduced to zero, we have 
actually worked out that the expense of 
first cost for the single phase system 
would be 6.3 % less than it would be 
for continnous current. This is, it ap- 
pears to me, an important consideration: 
but it should not cause another consider- 
ation to be lost to sight, and that is that 
according to our calculations the cost of 
working the single phase system is much 
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Sir Henry Fowler, general secretary, 
read the 


Report of the 2" section. 


‘ 


. « (See Daily Journal of the session, 


Noe 10, No; 7, p. 9 and No. 8, p. 1) 


« Mr. Ernest Gerarp (special reporter) 


read the final part of his report. He 
pointed out that the questionnaire was 


‘a not restrictive, but intended to state the 


issue in plain terms. 


« THE PRESIDENT suggested and the sec- 
tion agreed to take Mr. Gerard’s sum- 
mary in paragraphs. 


« Paragraphs 1, 2 and 3: Type of current. 


« Mr. Semenza (Italian Government) re- 
gretted that the suggested summary did 
not lay stress on the necessity of study- 
ing the various economical and technical 
points of the systems in order to assist 


in the selection of the most suitable one. d 


practically impossible to day dow 
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direct current system by the Government 


Electrification Advisory Committee, other 
advantages and disadvantages in systems 
being about equal. 


« Mr. Huser said that it was a good 
thing if the telegraph and_ telephone 
authorities could move their wires from 
the neighbourhood of the traction lines; 


in some cases however this could not be. 


done.. In Switzerland therefore the pos- 
sibility of moving the wires had not been 
the determining factor in the selection of 
the system to be employed. 


« Mr. Sasouret proposed that a modi- 
fication to the end of paragraph 1 be 
discussed. 


« THE PresipeNT would have liked to 
have had a text more positive than that 
proposed by Mr. Gerard expressing more 
clearly the ideas of the delegates; he 


would prefer a wording stating categori- 


éally that none of the systems can be con- 
sidered as a standard one, applicable to 
all cases. 


« Mr. Sasourer spoke oi tlie desirabi- 
lity on a large railway, which was run 
partly by hydro-electric installations and 
partly by steam driven plants, of connect- 
ing the generating stations together. He 
mentioned the Paris-Orleans as an ex- 
ample of this. 


« Sir Philip Dawson pointed out that 
in his opinion paragraph 3 only exam- 
plifies paragraph 1. — 


« Mr. Lanino (Italian Government) sup- 
ported the wording proposed by Mr. Ge- 
rard, and defended the different methods 
of electrification adopted by the Italian 
State. In his opinion the most impor- 
tant thing was the standardisation of 
coupling and draw gear so as to prevent 
unnecessary trouble in shunting, etc., at 
frontier stations. 


proposal was carried. 


« Paragraph 4: Records and statisties. 


« Mr. Duer (Pennsylvania Railroad) 
considered that the standardisation of 
the records for international account 
keeping was difficult, because it is fre- 
quently impossible to separate entirely 
the electrified from the non-electrified 
parts of the railway. ; 


« Sir Henry Fow ier (Midland Railway) 
stated that in his opinion it was almost 
impossible to give figures for the « vir- 
tual ton-kilometre » which would have any 
practical value. 


« Mr. Paropi (Paris-Orleans) agreed 
with Sir Henry Fowler and pointed out 
that the tractive force required per ton 
varied with the varying total weight of 
the vehicles. 


« Mr. Huser pointed out that is was a 
matter of great interest to arrive at an 


. understanding with regard to the method 


of calculating the virtual ton-kilometre 
and determining the amount of energy 
used for traction. 


« Mr. SEMENZA was in agreement with 
Mr. Huber, but thought that the defini- 
tion of virtual ton-kilometre or virtual 
length adopted with steam traction need 
not of necessity be agreed to for electric 
traction. 


« Mr. Lanino spoke on the advantages 
which would acerue from an agreement 
on the subject of standardising the defi- 
nition of the fundamental units on rail- 
ways. This work ought to be delegated 
by the present Congress to an Interna- 
tional committee on which all sections 
ought to be represented. 


« Sir Henry Fow.er moved that in the 
place of paragraph 4 a fresh one he had 
drawn up should be adopted, and the 
(The new word- 


nw 


REG «Paragraph 5: = Overhead Feondu ; 


A oairable to lent my cpulaek wire ‘on fl le ins all atio 
main lines’ with heavy traffic if the volt- 
age was 3 000 or less. : 


1 


« Sir Philip Dawson gave some aivery in- 
teresting information about the wear of — 
the contact wires on his company’ 's lines. te i eter ax E 
EA. He said it was negligible at points where _ Ss ee ema eae 
; there was no consumption of current and 
Ra Nis where there were no steam locomotives — 
a Sr. running. Abnormal wear had been avoid- 
Whi ed by the prevention of hard points, and 
' ° 3 GES Seen ] 
generally speaking he could say the wear 
is more than prsperone) to. the current 
collected. , 


* 


« Mr. VAN LoENEN Minor (reporter) 
wished to know the recent results given shaariod the the of corkdel. line emp 
_by the working conductor of the Chicago, but pase: the choice: os weve 
Milwaukee & St. Paul Railroad. 


« Mr. Sewenza said that he had visited 
that installation in the summer of 1924 aan with vite aed of abit 
and that the double contact line had be- overhead contact wire free from har 3 
haved extremely well, both as regards points, and the result of this experience a 
absence of sparking and wear and tear. was entirely in favour of catenary sus- 

« Replying to a question of Sir Philip pension; in fact to avoid vertical inertia — 
Dawson, Mr. Semenza stated that owing poole associated with ines -offs | ie 
to the industrial crisis the number of 
trains had been reduced to about twelve Paina mai hai ‘pall-ofts, in eae anes L 
per day. ‘veg: , every dropper was a pull-off, and this +3y 

« Mr, Orvertona (reporter) stated that had run with great success. - ee 
with a catenary system in which the sus- __“ He suggested that the quest 
pension points of the contact wire were conten ines or hae 
spaced 19 yards (17 m.), the collecting 
of the small current required by a 11 000 
volt system caused no trouble. 


caret ® be collected. ry 


« Mr. Panopt said that there was practi- —« Tue PRESIDENT supported Mr Sa 
cally no wear on the wires of the Nord- view, and was of. opinion fhat no ot 
Sud (Paris) Railway, where the voltage system than oe palo penile ae i 
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factory for the railway with a heavy 
traffic and fast trains. 


« Mr. Donati pointed out that on the 
three-phase Italian lines simple trans- 
verse suspension gave excellent results, 
even for speeds up to 100 km. (62 miles) 
per hour. 


« Paragraph 6: Utilisation of same cur- 
rent distributing scheme for rail trac- 
tion and industrial uses. 


« Mr. Gerarp pointed out that this was 
of great interest in countries where a 
single system of supply must be applied 
for all purposes. 


« Mr. Lantno mentioned instances of 
the use, in Italy, of high frequencies for 
traction purposes. 


« Mr. Huser insisted that difficulties 
must arise in endeavouring to connect, 
either directly or by means of transfor- 
mers, industrial and traction supplies 
from the same source of power owing to 
the troubles caused by the sudden heavy 
demands for current by the traction 
lines. 


« Mr. Paropi stated that when on a visit 
to the installations of the « Société des 
forces motrices bernoises » which sup- 
plied current to the three-phase line from 
Berthoud to Thun, he had’ not ascertain- 
ed that any such difficulty existed. 


« Mr. Donati thought that there was 
some hope of overcoming these diffi- 
culties hy means of voltage regulators of 
modern design and by Le govern- 
ing the turbines. 


« Mr. Lanino concluded the discussion 
of this paragraph; he showed that the 
problem of connecting the traction line 
with the industrial one must receive a 
solution in countries little developed in- 


‘journment, 
‘wished, in the name of the foreign de- 


dustrially, like Southern Italy, and that, 
on the other hand, the same problem was 
of secondary interest in the countries hay- 
ing great industrial development. 


« Paragraph 8 : Multi-traction. 


« Mr. Sasouret (reporter) wished to 
know why single-phase current has been 
abandoned on the Norfolk “& Western 
Railway in favour of the split-phase sys- 
tem. 


« THE PRresIDENT explained the chiei 
reasons for the choice that was made. In 
the first place the length of the trains 
caused very great difficulties in starting 
the locomotives simultaneously, with the 
result that a heavy current passed through 
the motors whilst standing. In addition 
to this, the importance of the gradients 
and the necessity of recuperation had to 
be considered. The general conditions of 
the line, especially of one tunnel in the 
section, made it impossible to put up two 
overhead conductors for direct collection 
to the three-phase motors; hence the ne- 
cessity for collecting from a single-phase 
contact wire and converting to three-phase 
through the phase splitter. 


« Mr. Huser stated definitely that in 
Switzerland the single-phase system on 
some lines, not less difficult than those 
of the Norfolk & Western, caused no 
trouble. The locomotives are employed 
in multi-traction as simply as steam loco- 
motives. 

« At this point, and before the ad- 
Mr. Van LoEneN -MartTINeT 


legates, to offer to their Italian colleagues 
their congratulations on the occasion of 
the « Noél de Rome ». 

« The reporters met together to edit 
the summmary. 


« THE PresipENT said he proposed to 


B the vaeatenca ie the Sala oe the gy ; 
to the axles, and also to the question: of 


the recuperation of energy. ie 


« The President said he thought 
Mr. Semenza’s suggestions were rather 
too detailed for the consideration of the 


_ Congress, but would see if the section 


could before completing find time for 
their discussion. 


« Mr. Sanouret asked that the Italian 
and Swiss delegates would give inform- 
ation as to the tractive effort permitted on 
their lines. : 


« Mr. Huser said that in Butierilenid 2 
the limit had been raised from 10 to 15 


tons, and on the Gothard line ‘trains of 


800 tons were handled with one locomo- 
tive at the head and one at the rear of 
the train. 


« Mr. Donati stated that in Italy also 
they reached a limit of 15 tons for the 
tractive effort, the adhesive weight being 
limited to 60 tons. 


de a) Direct supply of high tension direct 


current to the motors. 


« THe Prestent called attention to the 


advantage, as far as shunting in the ter- 
minal stations is concerned, of the Amer- 
ican practice in which the use of trailers 
was entirely abandoned. . 


« Mr. Japior wont eee oet 
nean) said it was quite possible to ae 
shunting by the sectioning of trains in 


the terminals, although the trains were 
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for supply and return, in order to prevent 
the inductive effects on the telephonic 
circuits. He added there could be no 
question of discarding a traction system 
because there was not yet in existence 
devices sufficiently perfect to do away 
with inductive effects. 


« Mr. BacHeLttery (Midi Railway of 
France) said that his company had run 
for ten years a main line 31 miles (50 km.) 
long with single-phase current fed in at 
one end only. They had met with very 
great difficulty arising from the electro- 
dynamic and electrostatic induction on 
the telegraph and telephone wires run- 
ning alongside the track. Following 
complaints from the telegraph adminis- 
tration, they had carried out very exten- 
sive experiments and trials with a view 
to finding a remedy. They had arrived 
at a satisfactory solution of the problem 
by providing a return « feeder » with 
sucking transformers placed every 2 1/2 
miles (4 km.), and by providing a screen- 
ing wire. In all cases this arrangement 
cost a good deal of money and it has not 
been shown that a less costly solution is 
not possible in bringing the points where 
the line is fed closer together such as is 
done in the United States. 

« This question, however, had lost most 
of its interest in France, where the de- 
cision of the Government to insist on a 
single system on all the main lines em- 
ploying electric traction had resulted in 
the adoption of continuous current at 
1500 volts. ’ 

« Mr. Bachellery added that the diffi- 
culties which had arisen on his railway 
owing to the inductive effect of the 
single-phase traction current on lines 
with weak current had been one of the 
factors which led to the adoption of con- 
tinuous current. 


« Mr. Lanryo remarked that with the 


very first application of the three-phase 
traction, the Italian State had removed 
the « telecommunication » lines. In. his 
opinion that. was the safest means. 
Mr. Lanino considered that the use of 
direct current did not do away with all 
the disturbing effects. 


« Mr. Fiori (Italian State) stated that 
when the members visited the line Genoa- 
Bardonecchia they would have an oppor- 
tunity of studying a new system of 
telegraphy by high frequency current de- 
vised by Italian engineers. 


« Mr. Semenza thought the question 
should be put as follows : 

« a) Technically, it is always possible, 
or in a very near future it will always 
be possible, to neutralise the inductive 
effects ; 

« b) Economically, the doing away with 
the disturbing effects gives rise to ex- 
pense which should be taken into account. 


« Mr.*Parop1, who was supported by 
Mr. Durr, stated it resulted from exper- 
iments made in America, namely on the 
Chicago, Milwaukee & St. Paul, that no 
disturbing effect is to be feared with the 
use of direct current, even in the case of 
a short circuit. » 


The President. — In the first place 
I will put paragraphs 1 and 2, and the 
first part of paragraph 3, to the vote : 


« 1° The Congress recognises that at 
present a single system could not be re- 
commended for all cases any more than 
in the past, nor is it possible to choose 
between several systems, all of which 
have prooved their value under the mosi 
severe conditions of operation; the Con- 
gress recognises, moreover, that these 
systems are all susceptible of consider- 
able further improvements ; 

« 2° The Congress agrees on the use- 


economical | information | on electric tr 


tion should be defined and -standard- el 


ised. » 


— “Adopted. 


The President. — The second pie ar &s 


paragraph | 3 points to the examination 
of the question by a special Commission 


of the International Association with a 


view of its inclusion in the agenda of 
the next’ session of the Congress. This 
part should evidently be approved inde- 
pendently of what has been prevenasly 
found. ; 

No one having expressed the desire to 
speak I will put the second half of the 
text to the vote : 


« And with this in view, the section | 
suggests that this point be referred toa 


special committee of the Association. 
This committee should draw up very fully 
the details governing each point so that 
in future as full a comparison as pos- 
sible may be made by means 3 of figures 
absolutely comparable. » 


25, Adopted. 
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MOTION 


RELATING TO THE DRAFTING OF THE LIST OF QUESTIONS 
OF THE NEXT SESSION. 


Utility of “studying the question of the use of liquid fuel in locomotives. 


Preliminary documents. 


Note by Sir Henry Fow er. (See En- 
glish edition of the Bulletin of August 
1921, p. 923, or separate issue [with red 
-cover| No. 22.) 


Special note summing up this mo- 
tion by Sir Henry Fow ter. (See English 
edition of the Bulletin of April 1922, 
jem ed ae 


SECTIONAL DISCUSSION 


Meeting held on 27 April 1922 (morning). 


Mr. VAN LOENEN MARTINET, vick-presipENT, IN THE CHAIR. 


The President. (In French.) — Sir 
Henry Fowler has the floor. 


Sir Henri Fowler read the special sum- 
mary which he had prepared and which 
has been published in the Bulletin of 
April -1922. 


The President. (In French.) — The 
conclusions of Sir Henry Fowler include 
two paragraphs of which the first is : 

There are no mechanical difficulties 
in the adoption and use of liquid fuel for 
locomotives. The question of cost both 
of the fuel and maintenance makes its 
use, however, prohibitive, except in cer- 
tain localities, and these are so restricted 
that the subject is not recommended for 
discussion by a further session of the 
Congress. 


I call on Mr. Van Schouwenburg. 


Mr. Van Schouwenburg, Dutch Indies 


Railway Company. (In French.) — The 
company which I represent has had oc- 
casion to make trials of liquid fuel in the 
Island of Java, which is near petroleum 
fields. 

I agree with the views expressed by 
Sir Henry Fowler in the first part of 
his report. The actual difficulties of 
the question arise from the price of the 
fuel. When-it is proposed to use petro- 
leum to any great extent, those who hold 
stocks of this fuel oil raise the price to 
such a figure as to prevent the ad- 
vantages, which it was hoped to obtain, 
materialising, and one has to fall back 
upon the fuel previously used. 

Nevertheless, I- think that Sir Henry 
Fowler-is going a little too far in saying 
that because of the question of price the 
subject should be eliminated from the 
programme of the next session of the Con- 
gress. It seems to me that it would be 


= may be t a pen in silo future 
= ees ditions of aunts supply: of 


Scotventars that my cote cael ‘ion 
should be made less positive. = ge E. 


The President. (In French. rset -— It must 
ms 4 therefore be indicated that, owing to th 
relative prices of coal and ‘liquid fuel, it 
is of no interest to continue the examina- 
tion of this question for the moment. In 
ge Be : consequence, the conclusion will be mo- 
Ee dified as follows : o 


« There are no mechanical difficulties — 
in the adoption and use of liquid fuel 
for locomotives. The question of cost — 
both of the fuel and maintenance makes 
its use, however, prohibitive at sR a 
except in certain localities, and these are — state what ‘cours 
so restricted that the subject is: notire= (Assent.) 


commended for discussion immediately. ob ese a 2 ahaa 
If prices should vary, it might, however, = This shall be done, ~ lk ye eee 
be desirable that it should receive con- - Sir envy ‘Fowler, —— I believe _ 
sideration later. » (Assent.) - _- voicing the opinion of all the mem! 


— This conelusion is adopted of the 2 gna Bection) when io ec to our 

The President. (In French.) —— The se- 
cond paragraph of the conclusions is : 

The question of the use of liquid fuel 
in conjunction with internal combustion — for. ‘the courtesy. rates 
engines on locomotives is, however, one conducted the “work of : 
of more general interest and “might be plause.) 
considered later. 


7. 
hte 


. Tec mea ee ‘The President. (In 
Sir Henry Fowler. — The 5™ section part, | thank | 
has dealt with the same subject in the section who hav 


discussion on question ‘XIX, ee” 
oi 


The President. (In Feenenospim Gude 1 


Tt 


DISCUSSION AT THE GENERAL MEETING 


Meeting held on 28 April 1922 (morning) 


Mr. R. pe CORNE, HONORARY VICE-PRESIDENT, IN THE CHAIR. 
GENERAL SECRETARIES : Mr. J. VERDEYEN; Mr. E. FRANZA; Sir Henry FOWLER. 


ASSISTANT GENERAL SECRETARY : 


Sir Henry Fowler, general secretary, 
read the 


Report of the 2° section. 


« (See Daily Journal of the session, 
No, 9,-p. 9.) 


« THE PRESIDENT asked Sir Henry Fow- 
LER fo give a summary of his report, 
which he did. 


« Mr. Yan Scnouwensure (Dutch East 
Indian Railways) thought that the first 
paragraph of the proposals was too defi- 
nite because the price of liquid fuel 
ought to be cheaper in the future. 


« Sir Henry Fow er agreed to this sug- 
gestion, and proposed the text given he- 
low, which was approved. 

« With regard to the second paragraph 
of the summary Sir Henry Fowler called 
attention to the fact that the 5" section 
dealing with question XIX had called 
attention to the same point. 


« THE PRESIDENT asked if it was really 
necessary under these circumstances to 


' retain the second paragraph with regard 


to standard railways. 


« Mr. Bocner (French Government) 


Mr. N. GLOVENE. 


asked that it should be allowed to remain, 
bearing in mind the improvements which 
are possible with internal combustion en- 
gines. 


« —- The section approved of the se- 
cond paragraph. » 


The President. — This is the 


Motion. 


« 4° There are no mechanical difficul- 
« ties in the adoption and use of liquid 
« fuel for locomotives. The question of 
« cost both of the fuel and maintenance 
« makes its use, however, prohibitive at 
« present except in certain localities, and 
« these are so restricted that the subject 
« is not recommended for discussion im- 
« mediately. If prices should vary, it 
« might, however, be desirable that it 
« should receive consideration later; 

« 2° The question of the use of liquid 
« fuel in conjunction with internal com- 
« bustion engines on locomotives is, how- 
« ever, one of more general interest and 
« might be considered later. » 


— The general meeting agreed to this 
motion and remitted it to the Permanent 
Commission for consideration. 
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